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BALLISTIC RESEARCH LABORATORIES 
REPORT МО. 620 


Hitchcock/jmh 
Aberdeen Proving Ground, Md. 
17 October 1946 


AERODYNAMIC DATA FOR SPINNING PROJECTILES 


ABSTRACT 


This is a collection of the physical and aerodyna- 
mic data of spinning projectiles (excluding spin-stabilized 
rockets) which have been obtained experimentally in the 
U.S. during the past decade, Some theoretical and empiri- 
cal formulas are included, The index classifies the pro- 
jectiles according to their shape, Most of these data were 
determined from free flight, but a few wind tunnel results 
are included. 


1. Introduction 


а. This report contains the physical and aerodynamic data of spinning projectiles (excluding spin- 
stabilized rockets) which have been obtained experimentally in the United States during the past decade, to- 
gether with а few of the earlier results. Ballistic Research Laboratory Report No, Z7 on "Resistance Func- 
tions of Various Types of Projectiles" gives the data on drag which were obtained from resistance firings 
and alr stream experiments before June 1935, Ballistic Research Laboratory Report Мо, 30 on "Stability 


Factors of Projectiles" gives the data which were obtained from stability firings before September 1940 


(the first edition was dated December 1935), 

b. Inthe present report, the symbols are listed alphabetically for convenience; they are the ones 
commonly used in the Laboratory. Some of the formulas which define and connect the physical and aero- 
dynamic quantities are collected for reference purposes: these include severalempirical formulas that can 
be used for estimating the values of coefficients when no better method of determining them із available, 

c. The daia are arranged in the following manner: ordinary projectiles are grouped according to 
caliber; then, separate paragraphs are devoted to the drag of slugs, the drag of spheres (included as a sim- 
pie basis of comparison), characteristics of point fuzes, and the drag of typical projectiles. For ordinary 
projectiles of each caliber, the known data are given in the following order: 

(1). A sketch of the projectile, showing the principal dimensions in calibers, and the numbers of 
the official drawings. 

(9). The physical characteristics, including weight, distance from base to center of gravity, and 
principal moments of inertia, 

(3). The drag coefficient and the form factor relative to one of the typical projectiles, with a refer- 
ence to the report and the method of observation (with a few exceptions, form factors obtained by range 
firings have been omitted.) 

(4). The standard stability factor for a given pitch of rifling, the moment coefficient, and a reference 
to the report, | | 

(5), The cross wind force coefficient, which was usually determined from drift firings and taken 
from the referenced report, and the yawing moment coefficient and Magnus moment coefficient, which were 
determined from the damping of the yaw in connection with the stability firings. 

(6). The axial couple coefficient and skin friction drag coefficient, which were determined from the 
observed loss of spin, | 

(7). The pitch of rifling of various guns, іп terms of the caliber whose true value is expressed in 
inches, 

d. The Mach number -- the ratio of the velocity of the projectile to the velocity of soundin air -- is 
the principal variable on which the aerodynamic coefficients depend, It is given whenever both the velocity 
of the projectilé and the temperature of the air are accurately known. Otherwise, only the velocity of the 
projectile 15 given. 

е. The list of reports given herein includes those from which the experimental data were taken, and 


also some which explain the theory and the methods of performing the tests. The illustrations and graphs 
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contained іп the present report are listed, Finally,the index 1s convenient when data are desired pertaining 


to а particular shape of projectile. 


2. Nomenclature 


Symbol 


а 


= 


Nomenclature 
Velocity of sound waves in air 
Windage jump coefficient (mil, ft/sec) 


Cross wind factor 


Couple factor 

Damping coefficients 

Damping coefficient 

Diameter; caliber (inch or mm) 
Diameters of bearing surfaces (in) 
2.71828; base of natural logarithms 
Yawing moment damping factor 


Gravitational acceleration (m/ sec?) 


Distance from base to center of gravity 


Distance from base to center of pressure 


Density factor (m^) 
Form factor 
Drift factor 


Retardation coefficient 


Radius of gyration about transverse axis 


Mass of projectile (grain or gram) 


Piteh of rifling; reciprocal of twist 


Moment of inertia factor; square of radius of 
gyration about axis of projectile (cal2) 


Function of stability factor 


*These units will produce consistent results, Other common ones are given in parentheses, 


2. Nomenclature (Con.) 


Symbol 


о о 


Nomenclature 


Nutational frequency 

Function of damping and stability factors 
Stability factor 

Standard stability factor at the surface of the earth 
Time 

Velocity of projectile relative to alr 

Velocity of projectile relative to gun 

Muzzle velocity 

Recoil velocity 

Increase in projectile velocity caused by the blast 
Velocity of air relative to gun; wind (mi/hr) 
Angular velocity of axis of projectile (deg/sec) 
Horizontal range (yd or ту 


Altitude (yd or m) 


Linear drift (yd or m) 


Siacct Altitude function (ft.Ib/n? ог m.1b/1n?) 
Axlal moment of inertia (grin ог 1b.in?) 
Azimuth (deg) 

Transverse moment of inertia (gr.in? or 1b.in?) 
Drag coefficient (1b/ 2572) ;5.217 х юк) 


Ballistic coefficient (Њ/ in’) 
Drift coefficient 

Skin friction drag coefficient 
Angular drift (mil) 

Drag 

Skin friction drag 


. о 
Drag function (Ib/in^/sec) 


Unit 


rad/sec 


вес 
ft/sec 
ft/sec* 
Н/зес 
ft/sec 
ft/sec 
ft/sec 
гай/зес 
ft 


ft ыг 


rad 
1b.ft/ sec? 
1b.ft/ sec? 


41 “ 
вес B 


9, Nomenclature (Con.) 
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m 
о 


мом 
S e 
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T 
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ч = X = 
© 


Nomenclature 


Drag function for Projectile Type 1, віс, 


Density аз а function of altitude (ratto) 


Yawing moment 


Siacci Inclination function (10/ in?) 


Magnus moment 
Magnus force 
Axial couple coefficient 


Drag coefficient; 1916.8 B 


Yaw-drag coefficient (deg 2) 
Skin friction drag coefficient 
Yawing moment coefficient 


Magnus moment coefficient 


` Magnus force coefficient 


Cross wind force coefficient 
Moment coefficient 

Normal force coefficient 
Length of nutational period 
Cross wind force 


Bearing length (in) 


Mornent of air resistance about eenter of gravity 


Spin reducing moment 
Mach number 


Normal force 


Spin (rev/sec) 


Muzzle spin (rev/sec) 


Distance, measured along the line of departure, 
to a point directly above the projectile (yd) 


Unit 


ІБ,42/ ес? 
1 
пау sec? 


Ib.ft/sec 


1 

в 

lb.ft/ sec? 
ftc 


ір. fi /sec? 


.#2/ sec? 


1 


1b.ft/sec? 


rad/sec 


rad/sec 


ft 
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2. Мошепсізімге (Соп.) 


Symbol 


d mo o 


Nomenclature 

Drift function 

Drop of projectile (yd) 

Totalair resistance 

Reynolds number 

Віассі Space function (ву in or а ЛЬ/ in?) 
Surface of projectile, exclusive of base (1n?) 


Slacci Time function (вес,10/ in?) 
Nutational period 


Zenith angle (deg) 


Maximum yaw (deg) 

Minimum yaw (deg) 

Magnus moment damping factor 

Yaw (deg) | 

Yaw in the bore {Чек ог таш) 

Angle of inclination of the ашыр (deg or mil) 
Angle of departure (deg or mil) m 
Cross wind force damping factor 

Cross wind force factor 


Magnus force damping factor (strictly, 
МА 1 is the damping factor) | 


Moment factor 


Normal force factor 

3,1416; ratio of circumference to diameter 
Air density (1,er/ in’, 1b/ in”, kg/m, etc.) 
Standard air density at the surface of the earth 
Air viscosity 

Ortentation of plane of yaw (deg): 

Time rate of change of orientation (deg/sec) 
Linear rate of change of orientation (deg/ ft) 


Windage jump (mii) 


rad 


Unit 
sec?/ a? » 
ft 


1b.ft/ вес? 


lb. ft/ Bec? 


1 | 
1b.it?/ sec? 


lb.ft/sec? 


1 

тун? 
у i? 
lb/ft/sec 


rad 


rad/sec 
rad/ft ç: 


g 3. Formulas 
`, The following formulas are given without full explanation, They are explained in the BRL Reports 
» whose numbers are given in parentheses (раг, 26 lists their titles). 
а, Physical characteristics; (X-113) 
(1) For a hollow (or solid) cylinder of mass m, outside diameter D, inside diameter d, and length L: 
гр» A-1m D^ = +m 1. 
2' 8 | 2 12 
(2) Similar formulas with approximate empirical coefficients for caliber 0.30 апа 0.50 ball and 
armor-plercing bullets are: 
gd-0.400 L, А=0,115 md", B-0.5A40,0543 mL” 
Here, d із the caliber and L the length of the bullet, 
(3) Likewise, the approximate empirical formulas for high explosive shells of caliber d and length 
L are: 
gd-0.375 L, A-0.140 md", В=0.54+0.0504 mL? . 
(4) In general, the squares of the radii of gyration, expressed in calibers, are: 
га p= A/md?, k^-B/ma? 
b. Drag: (X-113, 261, 276) 
Se ü--D/m - g sin 9 (Dot denotes time derivative) 
к -D/pd"v" (A function of the Mach number, M-u/a, and the yaw § ; 
Reynold's number also has а small effect.) 
Approximately, if the yaw is not too large, and if кь denotes the drag coefficient for 0 yaw, 
o 
K.-K. (LK 52) 
D "D, рб 
k- D/mu^ = K,Pd^/m 
2 21/2 ~ 
R = (D +L `) . The Magnus force and the yawing force due to уам» 
ing are negiected in this formula, 
G= гуради = Kyu (In most tables, С = Bu = 5,217 x ка) 
i, 9/8, (n= 142,5.) 
id 


5 с, = m/i, d^ (expressed in т/і“ unless otherwise stated) 
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3. Formulas (Соп.) 
B -kC 
n n 
H=e hy ћ = 0,000,045 m 1 = 0.000,013,716 871 


өс CO ы G B * 
X = — E X y-o--w— У -g (standard trajectory) 
n n 


с, біассі Functions: Here, c is an arbitrary constant and U an arbitrary value of the velocity u, 
The formulas are approximately valid if C (1b/ n?) and Р (ratio to standard) are constant, The subscript A 
denotes initial values, (Х-113, 114, 276), 


du Udu I du ag du 
s- Ја, тј бы , A-f б, 1-6] 747 
u u u | u 


C 
ERE сов 9, (8 - 8.) 


с 
dps (T -Tu 


| 2 . 
C C sec Q 

у= хіап 0 - SU (A -А о) + ye Ix 

C вес 9 

A о (I -I9 


tan 9 = tan 9, - 


: 2.0 [A - Ao 
If y = 0, sin 20. р КЕ 24 


д. Btabtlity. (X -113, 116, 261, 276, 446, 459), 
Ме» sind = 0 sin 6 + L cos ё (normal force) 
_ 22 
Ky 7 v / p du = Кукі, 
M = Nd(h - g) = д sin 8 
K 7 Коб - 6) = ур ада? 
м Кы | 


Оо =u /Bu = Кү вав 


АЗЫ? 
Ба dB (Here, N is the spin) 
2,2 А2 
имем = 2270 8978 
сет 82575788 d 
pn d ВК v 
M 
код“ 
Under standard conditions, p= p ,ч=у ,58_ = 
о o в 2.5 
жээ РП а BKM 


ат 
“ 
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3. Formulas (Con.) 


+ +: 


The following formulas are approximately valid if the yaw is small, say less than 10°, Neglecting the vari- 


ation of ж radians in orientation during each period of yaw, which usually occurs near the minimum yaw: 


f = AN/2B, 
Tz я /fy, 


Ч = */T = AN/2Bp 
s= (тј z Y^ (s - 1) 


В = т A/Bnd 


р- (1 - Ма) М2, L = z /f'p 


з( я) (s - 1) 


(T/T ` -1 (10'/ жу -1 
‹ 24-4,-4, 
ва (гад), 1 rad = 57.3 deg = 3438 шіп 
2L | 
2B € 
а o^ | А - | р 


The necessary and sufficient condition for stability із that 


2 2 Jp. + 2 
d L d š 
K. ЭРЭ m жр "e | 


14 В 
“а = EE иде ИР 
m B 
5 Sincethe right member of this Inequality can never exceed 1, Ц ls necessary, though not sufficient, that s > 1 


or else negative. 


The following empirical formulas give approximate values of the normal force coefficient and the 


distance from the base to the center of pressure for projectiles with ogival heads:* 
Ky = 0,020 а ~ 0.748 b + 0,1715 с + 0,540 d - 0,0266 е, 


= -0,0135 а + 1,97 b + 0,6276 с + 0,4837 d - 0,0283 е, 
where 
18 the angle of boat-tail, in degrees, 
1s the length of boat-tail, in calibers, 
is the length of the cylindrical part of the body, in calibers, 
is the length of the ogival head, in calibers, 
is the radius of the ogival arc, in calibers. 


рос 


The following formulas, whose empirical coefficients were poorly determined, pertain to square- 


based projectiles with conical heads:* 


*Some data have been determined recently by free flight in the Aerodynamics Range, but have not yet been 


published, The above empirical formulas yield approximatelythe same values for KN and h when the ogival 


ў radius is moderately long, but give different results for conical or nearly conical heads, 
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$. Formulas (Con.) | 
Ky = 0,575 + 0.25 |, 


h = c ~ 0.51 + 0.30 |, 


where 


с ів the length of the cylindrical part of the body, in calibers, 
j isthe length of the head, in calibers. 


е, Drift: (261, 276) 
L = sin $ (cross wind force) 
К. = У / гай? 
L 
K = NA /mu= К, рат 
2 a 
с; = À /mu -K, pd /m 
a 
Q- K КУ | 
ше YQ, (r= 1, 2,...) if Q, is a standard drift function 


7 2 
oS =n/27 ЕР У, = тай 2 АА 


“ом арг 
2 = пе -- ат (Тһе subscript is dropped from Q, Сү, 0 ала С) 


Approximately, on а nearly horizontal trajectory, if K » Ky / EC, 


a(z/K) "ERI 


2 _ ВР (2/K), 42/0) „МК 
БА : I 


v. 
Then, since D = z/x (rad), 


D z/K ; 
хэсэж . (whence К, can be found И D 15 observed) . 
к, Выб" Е 


The Magnus force, 


3 а | 
К = puNd'K,sin ё = muN Х, sin 8, 


` also has а very small effect on the direction of motion of the center of gravity. 
1, Damping: (261, 276, 446, 459) 
2 = ( 5 : + p sin? 5)“ й (angular velocity of axis) 
Ки“ H/p 4% (Hw із the yawing moment) 
f =H/B=Ky? ав 
K “Ір d*uN sin ё 


: Á: 
y = АН sing = Кур а А | 
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3, Formulas (Con.) 


The following formulas are approximately correct along а nearly horizontal trajectory if the initial mini- 


mum yaw is zero, the retardation coefficient is constant, the damping factors are proportional to the velo- 
city, and the subscript , pertains to x = 0, i 


.K 
= Red spud. с Y. 


ар 
J 
аза (pyp)? ex - SET x) cosh (— x), 


“Вла Š p/p? exp(- К. х) sinh (= x). 


на 1 and @ 2 are the maximum yaws at x and Хо ана |8 ‚| is the minimum уау at x 


gI 


= x 
у 


-1 
= xj tanh le „А 2 


| ШЕ tanh 1 


2 
ва Гр |) 
У 
dcum оона иге 7 
à " t Ро (а 278 9) 


Usually, but not always, г is approximately 0. 


The yawing moment coefficient, determined with projectiles from caliber 0,30 to 37 mm inclusive at 
velocities from 2000 to 3050 ft/sec, approximately satisfies the relation 


K, - 0,36 L1 
where І, і5 the length of the projectile, expressed in calibers. 
g. Aircraft Gunfire Trajectories: (116, 345) 


u шу? + 2WV sin Z cos A + w^ 
о о о 


62 = w? а- sin?z сов“А) We. (approximately) 
о 


Sm v's 4 р „^ 5 if 8, is the standard stability factor, and о isthe ratio ofthe air den- 
sity to the standard air density at the surface of the earth 


к а К 
et f. K ai а“ Н + 证 
Zu 505 
e = Kp p ,4/2ш 
н 
= с! с 
Ч 
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3. Formulas (Con.) 


А = bé "АЛ 


h. Spin: (287, 408) 
= 2% Е 
N. 2 (v tv, b) / nd 


пње/2 


R Vo (approximately; here, ¢ is the mass of the propelling charge, and Ris 
the mass of the recoiling parts of the gun) | 


K Ki ў 
log oN = log М. VE ; pu dt 


Approximately, on a nearly horizontal trajectory, 


K dt» 


logeN = log No - A x 


ү = 
r 


4 
K,=M,/ Pd uN 
22 
Көр = DV/ Рац АК 


ф £ 2 2 ' 
Сер ^ PpP 5 u а AK d /8 


The skin friction drag is a function of Reynold s number, 
БГ / е. 


The average empirical value of Се for ten projectiles is 0.00168, 


The average value of s'/a? for В Н.Е, Shells, excluding the 120 mm Shell M73, Is 11.5. 


4, Standard Atmospheric Conditions at Surface of Earth - 


Barometric pressure 
"Temperature 
Relative Humidity 


Velocity of sound 


Density 


1.203,4 
0.075,126,5 
0.000,043,48 
0,000,521, 7 
0,000,000, 301,9 
525.9 

0,304,34 

3.652 

43.825 


750 mm Hg 
15°C 
78% 


341.46 m/sec 


Unit 


kg/ Эс 
1b/ #3 

1b/ ш? 
Ib/in* ft 
јон у in? 
gr/ tŠ 
gr/ in’ 
gr/ in” й 
gr/ шы? 


29.5275 іп Hg 
59°F 
78%, 


1120.27 ft/sec 


960 
0.08041 
8.87579 - 10 
5.63825 - 10 
6.71743 - 10 
3.47989 - 10 
2. 72089 
9.48335 - 10 
0.56253 
1.64171 
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Note: As explained in the introduction, the sketches of the projectiles on the following pages precede the 


tabular data pertaining to each caliber, 


BULLET, BALL, CAL. 0.30, M2 


ALL DIMENSIONS IN CALIBERS 


ж 


BULLET, A.P., CAL. 0.30, М2 


BULLET, TRACER, CAL. 0.30, M] 


-9T 


17 


БНЗЯГТҮО NI SNOISNANWIG ТТУ 


42 


SUL OO “Ivo "ra v ‘LATINE 


bez. 
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5. Caliber 0,30 Bullets 


а, Physical Characteristics 


Bullet 


Ball M1 
Ball M2 
А.Р. М2 
Tracer М1 


Same w/o 
Tracer 


Average 


Night Tracer 
M25* 


Frangible M22 
(T44)** 


А.Р. T15 


ж башё contour as Tracer Мі 


**Same contour as Ball М2 


b. Drag 


Buliet 
Ball Mi 
Bali M2 
Ball M2 
А.Р. MZ 
Tracer М1 


Night Tracer 
M 25 


Frangible М22 
(T44) 


Frangible M22 
(T44) 


A.P.L Т1б 


Weight No, of 
Drawing Grains Rds 
Std, Meas. 
B 10986 172 172 5 
В 137545 150 151 5 
В 138195 164 167 10 
В 16092 150 149 5 
134 a 
142 
150 
108.5 107 5 
В 7638432 157 155 1 
Report Obser- Proj. 
vation Type 
BRL 276 ange 
BRL 276 -= 6 
Resist, 
BRL 276 Time 5 
BRL 276 Time & 5 
Range 
APG 
471.4/490-1 Туле 5 
ЕТ 
0,30AC-U-1 Time Таа 
Resist. 
APG 
471.4/452 Time 5 


Е 
cal. 
1.827 
1.455 


1,980 
2,097 


2.50 
2,30 


1.44 


1.043 


Form Velocity 


Factor 
0.17 


1,18 


0.92 
0,67 


0.81 


1.08 


ft/sec 


2740 
see graph 
2730 
2700 
2650 
1380 


see graph 


2190 


8,06 


.202 


.146 


«b 


ft 


19 


DRAG COEFFICIENT 
V$ MACH NUMBER 
BULLET, BALL, CAL 030, M2 


ге 5 


DRAG GOEFFICIENT 
vs MACH NUMBER 


iv 
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5. Caliber 0.30 Bullets (Con.) 


t 
с. Stability | 2 
, Pitch of Rifling: 10 inches 
Buliet Report No. of Velocity Mach K 
Rounds ft/sec Мо, в - M 
Ball M1 BRL 278 SUY 719007 1.788 1.615 1.24 
7 2672 2.409 1.901 1.05 
6 2892 2.571 2.079 . 0,96 
Ball М2 BRL 278 5 2574 3,42 0.51 
A.P. MZ BRL 276 10 2790 1,42 1.36 
Tracer МІ | BRL 278 |. 10 2528 2,80 0,73% 
Night Tracer APG 
M25 471.4/480-1 . 2600 2.52 1.12 
Frangible M22 FT 
(144) 0.30AC -U-1 1370 1,61 | 0.89 
Frangible M22 APG | x 
(144) 471.84/238 1280 2.78 -- 
ж This is ап apparent moment coefficient, computed from the observed stability factor and the average 
values of the moments of inertia of the bullet with and without the tracer composition, 
5 Fired from а special barrel with ал 8~inch pitch of rifling. "E 


d. Drift and Damping 


Velocity к к ; K 
Bullet Report ft/sec L MM II 
Ball M1 BRL 276 and 357 2656 0.77 3.8 -0,15 
Ball М2 ' BRL 276 and 357 2770 0.98 2.6 -0,08 
Тгасег M1 BRL 278 and 357 2734 1.07 5.4 -0.28 
Frangible : 
M22 (144) ЕТ 0.30 AC-U-1 1870 0.98 1,96 -0.08 


fy 
Га 


4. У 
<‘ 


ПШ nnn 


BULLET, BALL, CAL. 0.50, М1 BULLET, TRACER, CAL. 0.50, М1 


8.95R 


BULLET, А.Р., CAL. 0,50, M2 


BULLET, A.P.L, CAL, 0.50, 749 


ALL DIMENSIONS IN CALIBERS 


16 


ШОЛИ 
nip Eu 


| 8958 


BULLET, INCENDIARY, CAL. 50 M1 


CALIBER .50 BULLET, INCENDIARY M23 


ALL DIMENSIONS IN CALIBERS 


CAL. 0.50 MODEL OF 155MM В. Е. SHELL Pl 


& 


88 


6, Caliber 0.50 Bulleta 


а, Physical Characteristics 


BULLET DRAWING WEIGHT NO. OF 
GRAINS RDS, Ёё EV D 
Std. Meas, Саі, gr.in gr.in 
Ball м1 8129810 750 741 5 2.043 21.45 244.9 
А.Р, M2 8137655 710 709 5 1.922 19.71 217.1 
Alternaté 698 697 
Tracer M1 B129831 674 674 5 2,269 20.94 246.5 
Same w/o tracer 602 5 2.402 1956 211.9 
Ave. 638 2,336 20.25 229.2 
Alternate 635 641 
Headlight Tracer) 697 8 2,234 22.04 257.1 
M21 (Т1Е1)* ) 
А.Р.І. M8* В76361 75 650 653 5 1,823 18,90 179,4 
A.P.L, T49 87640941 501 504 3 1.289 15.28 107.8 
A.P.LT. | 
M20 (128) 614 613 8 1.738 18.52 167,1 
А.Р.І.Т. T63 513 6 1,618 16.67 114,4 
Ке ‚О Арт, T38 739 
А.Р.Т. T38E1 870 3 1.991 19,17 217.1 
es Inc. M1 B174991 625 619 
Тас. M23(T48) ЕВ19565 512 495 3 1.466 17.89 161.8 
Inc, T78 608 3 1.652 19.38 200.8 


ж Same contour as Tracer МІ 


x Вате contour as A.P. M2 


р, Drag 
Proj, Form Velocity 

Bullet Report Observation Type Factor —ft/sec Kp 
Ball M1 BRL 276 Range and Time 5 0.79 2800 ‚107 
А.Р, М2 BRL 276 Time 5 0.86 2900 115 
Alternate APG 471.4/206 Time 5 0,87 2900 4117 

А.Р. M2 Resist. See graph 
Tracer Ml BRL 276 Range and Time 9 0,77 2800 ‚104 
ig Same Time 5 0.825 2800 111 


Alternate Ара 471.4/206_ Time 5 98 2800 1109 
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6, Caliber 0,50 Bullets (Con.) 


200 


440 


во 


400 


980 


Bullet 


Models of ) 
155mm HE Shell) 
M101, Pl & Ра ) 


Inc, М1 

Same 

Inc. M23(T48) 
A.P.L МВ 

А.Р.І, T49 

Same 

A.P,.L'T, M20(T28) 
A.P,T. T38 
А.Р.Т. TS8E1 


Report 
BRL 587 


APG 471,4/208 


K-1-9 Mar 45 


К-І-9 Mar 45 
АРС 471.4/434 
APG 471 4/434 
АРС 471,4/434 
АРС 471,4/434 


Observation 


Resist 


Time 
Time 
Time 
Resist 
Time 
Time 
Time 
Time 


Time 


Proj. Form 

Type Factor 
See graphs 
5 0.86 
6 0,92 
"7 1.26 
See graph 
7 1.29 
5 0.80 
5 0,87 
5 0.81 


Velocity 


ft/sec 


8950 
2950 
3460 


3480 
4450 
2900 
2790 
2900 


DRAG COEFFICIENT 
vs MACH NUMBER 
BULLET, A.P, CAL.0.50, M2 


18 


2.0 


2.2 


K 


=> 


Va 


DRAG COEFFICIENT 


v8 MACH NUMBER 
BULLET, A.FI. CAL, 050, M8 
Ко: 0.028`+ 0,0502 sino. 


0e 42.685% ， (rad) { 
4 . . 
. ji +2700х2 + :00,000 € | 
0754 t 71.04 x* 10882. | 
x < 00005 у – 0.54 
„+ V = ИВОЛТМ (fps) 
+ 
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6. Caliber 0,50 Bullets (Соп.) 


c, Stability - Pitch of Rifling: 15 inches 


No. of Velocity Mach K 
Bullet. Report .Rds. Мес М. = М 
BalMl | BRL 276 4 1982 1.780 1,794 1.15 
Ball Mi BRL 276 6 2162 1,960 1,578 1.31 
Ball м1 . BRL 278 5 2531 2.293 1.603 1.29 
Ball Mi BRL 276 4 2929 2.601 1.691 1.22 
Ave, 1.67 1.24 
A.P. M2 BRL 276 13 3112 2.72 217 0,97 
Tracer M1 BRL 276 4 3000 2.82 2,30 0,86% 
КЛЕТ АПА 8 2700 259 — 0.84 
А.РЛ, M8 BRL M256 10 2930 1.92 1.20 
А.Р]. T49 APG 471.4/398-1 8 3400 2.71 0.95 
A.P.LT. М80(Т 28) APG 471,4/434 6 2970 2,05 1.15 
А.Р.Т.Т. T63 APG 471,4/876-1 14 3400 2,49 1,10 
A.P,T, T38E1 APG 471.4/391 -1 в 2890 2.56 0.72 
Inc. M23 APG 471.4/365-1 6 3400 1,52 1.50 
Incendiary T78 APG 471.4/458-1 6 3000 1.32 1,84 


н 


*This [3 ап apparent moment coefficient, computed from the observed stability factor and the 
average values of the moments of inertia of the bullet with and without the tracer composition. 


**Same shape as Tracer М1. 


d. Drift and Damping 


Bullet. Report зве, Еро, Фар. ер 
Ball M1 BRL 276 & 357 2540 0.68 60  -0.23 
A.P. M2 BRL 276 & 357 2655 0.83 3.2 -010 
A.P.L M8 BRL М256 2830 1.84 4,8 -0.145 
A.P.T. МВ 


Memo Mar 44 2936 1.15 
Inc, M23 MR 3460 1,44 2,47 


# 


4.6! 


BULLET, A.P., CAL. 0.60, BC-2 


BULLET, А.Р., CAL. 0.60, BC-3 


ALL DIMENSIONS IN CALIBERS 


BULLET, BALL, CAL. 0.60, T32 


E 
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ШЕШІЛСЕ 


панаван: 


M 


BULLET, INCENDIARY, CAL. 0,60, T36, AND T36E2 


өлік 


BULLET, A.P.I., CAL. 0.60, ТЗВ 


ALL DIMENSIONS IN CALIBERS 


ЫЧ 


7, Caliber 0,60 Bullets 


Bullet 
A.P. TS 4 
А.Р. BC 2 
А.Р. BCS 

same 
Tracer BC 3 
H.E. Т19 


Ball T32 
Ball T32E2 


inc, T36* 
Inc, ТЗ6Е2 


Inc. Т81 
Inc. T41 


АРАТ, T60** 


A.P.L T38 


а, Physical Characteristics 


Drawing 
ALX-H 3-2 
ALX -H 3-42 
ALX-H 3-188 


В 7637435 


В 7640421 


В 7641008 
В 7641005 


*Formerly called Т1ЕВ, 
**Same contour as А.Р.І. T39. 


b, Drag 


Bullet 


A.D. BC-3 
Tracer BC-3 


Н.Е. T19 


Ball T32 
Bali T32kE2 


Inc, T36 
Inc, T36E2 


Inc, T31 
А.Р.І.Т. ТВО 
А.Р. T39 


Report 
APG 471,4/180-9A 
АРС 471,4/180-9A 


К-1-9 Mar 45 


К-І-9 Мағ 45 
К-1-9 Mar 45 


K-I-9 Mar 45 
Ара 471.4/478 


APG 471.4/180-9A 
К-1-9 Mar 45 
K-I-9 Mar 45 


Weight 
Grains 


Std. 


1180 


1200 
1140 


1149 
1140 


1200 


1050 
1140 


Meas. 
1234 
1192 
1209 
1164 
1099 
1138 


1186 
1139 


1146 
1140 


1170 

787 
1043 
1138 


Observation 


Photo 
Photo 


Time 


Time 
Time 


Time 
Time 


Photo 
Time · 


Time 


No. of Е 8 

Баз. Cal grin? 

5 1,838 50.38 

5 1,867 48,72 

5 1,938 48,13 

2 

1 

5 1.555 50,18 

5 1.885 49,46 

3 1,768 46,8 

5 1,554 51,08 

6 1.587 51.18 

2 

3 1.520 39,61 

3 1,843 40.6 

8 1.765 47.8 

Proj. Form Velocity 
Type Factor ft/sec 

7 1,255 3584 
7 1.21 3579 
7 1.14. 3545 
7 1,25 3550 
7 1.23 3600 
了 1,29 3550 
7 1.29 3550 
7 1.18 3590 
7 1.16 3570 
7 1.26 3550 


со 


114 
119 
104 


4114 
111 
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7. Caliber 0.60 Bullets (Con.) 


DRAG COEFFICIENT ` 
° уз MACH NUMBER | 
BULLET, BALL, CAL 060, T32 


4.55 


с. Stability 
Pitch of Rifling: 18 inches 


No, of Valocity 


Bullet Report Rounds ft/sec, 8 Км 
А.Р. TS4 . BRL 257 '8 3100 1.85 1.03 
A.P, BC-2 BRLM 245 9 3520 1.09 1,18 
H.E. T19 BRLM 366 8 3500 1.84 1,32 
Ball 739 BRLM 305 4 3500 1.85 1,145 
Ball T32E2 BRLM 366 6 3600 > 1,00 147 
Inc, T36 BRLM 305 6 3600 1.51 1,58 
Inc, 136 BRLM 366 8 3450 1.74 1,36 
Inc, T36E2 APG 471,4/478 3800 1.58 1,58 
Inc. T41 APG 471.4/6-1 | 3 4200 1.92 1.37 
A.P.LT. TÓ0 | BRLM 366 8 _ 8550 2.10 1.08 


А.Р. T39 ` BRLM 366 11 3550 1.70 1.215 


PROJECTILE, BALL, 20MM HISPANO GUN /A/. 


4/2 


SHOT, А.Р., 20MM, M75 


ALL DIMENSIONS IN CALIBERS 


| |> 


бо-=|25 
175 


3.06 
414 


SHOT, A.P., 20MM, T9E4 


ME шағ Р 


пазе š 


|“ R 


SHOT, А.Р., 20MM, M95 


SHOT, A.P.L, 20MM, Т21 


SHELL, H.E.L, 20MM, MARE E 
FUZE, PERCUSSION, D.A., NO, 253, MARK I /A/ 


ALL DIMENSIONS IN CALIBERS 


SHELL, Н.Е1., 20MM, M97 (723) FUZE, P.D., M75 SHELL, INCENDIARY, 20MM, T28 


өз 


SHELL, INCENDIARY, 20MM, M96 (718) | SHELL, INCENDIARY, 20MM, Т35 


БЕ 


ALL DIMENSIONS ІК CALIBERS 
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8, 20mm Projectiles 


а. Drawings 


Projectile, Ball, Hispano Gun /А/ 

Projectile, Ball, T4 (same contour as А.Р. M75) 
Shot, Armor-plercing, M75 

Shot, Armor-plercing, Т9Е4 

Shot, Armor-piercing, M95 (T9E5) 

Shot, Armor -piercing Incendiary, T21 


_ Shell, High Explosive Incendiary, Mark 1 


Shell, High Explosive Incendiary, T16 
(same contour as H.E.I. M97) 


Shell, High Explosive, T23 
(same contour as Н.Е.І, M97) 


Shell, High Explosive Incendiary, M97 
Shell, Incendiary, M96 (718) 

Shell, Incendlary, T28 

Shell, Incendiary, T35 


Projectile, Practice, M99 (T24) 
(same contour as Incendiary M96) 


Fuze, Percussion, D.A., Мо, 253, Mark І /А/ 
Fuze, Point Detonating, M75 (T7154) 


b. Physical Characteristics 
Weight No. 
Grains ` of 
Projectile Fuze Sid, Meas. Rounds 
Ball (formerly 
1936 gr.) 2000 
Ball T4 Plug | 2528 5 
Ball T4 None 2513 b 
Ball T4 Tracer 2542 2547 5 
А.Р. M75 Tracer 2548 
А.Р. TOE4 Tracer 2000 2000 5 
А.Р. M95 I Tracer 2000 
А.Р. M95 wo/tr 1967 3 
А.Р.Т, Tal Tracer 2000 
А.Р, Tal .None - 1980 
Н.Е.І, Mk 1 Perc. 2030 1995 5 
Н.ЕЛ.Т16 Dummy | 
(with tracer) _ M75 1900 1965 5 


Н.Е, Т23 Т71Е4 2000 2004 5 


75-2-299 


75-2-308 
ТАМ 130 
75-2-333 and 341 
TAM 480 
75-2-300 
TAM 28 and 463 | 


ТАМ 371 


75-2-336 
75-2-3482 and 334 
TAM 1824 

TAM 1979 

T6 -2-343 


73-1-178 
TAM 001 


Ё А 
cal grin? 


1,884 190,2 
1.892 190,0 
1.806 190,0 


1,474 154,5 
1,488 148.8 


1,636 180,2 


1.860 184,3 
1,719 151,9 
1.643 165,6 


«$ 


Projectile 


H.E.IL M97 
Inc, 735 
Inc. T28 
Inc. M96 
Prac. M99 


c. Drag. 


Projectile 


Ball, 1935 gr. 


Ball, T4 


А.Р. М75 
А.Р. M75 


А.Р. T9E4 


A.P. M95 
А.Р. M95 


Н.Е.І. Mk 1 


Н.ЁЛ,Т16 
(with tracer) 


H.E. 123 
Inc. M98 
Inc, T28 


Inc. T35 


А.РЛ, T21 


8. 20mm Projectiles (Con.) 


1781 


Weight 
Grains 
Fuge | Std, Meas, 
M75 2039 
-- 1200 1186 
- 1500 1434 
- 1920 1993 
-- 2000 1965 
Obser- | 
Fuze Report vation 
Tracer BRL 284 Resist 
Tracer BRL 515 Time 
Tracer BRL 510 Range 
Tracer BRL 515 Time 
Tracer Resist 
Tracer BRL 515 Time 
w/otr K-19 Oct 44 Time 
Pere Resist 
ed] BRL 515 Time 
Т71Е6 BRL 515 Time 
--- BRL 515 Time 
--- APG 472.5/317- Range 
1846 | 
АРС 471/6-8 Range 
 w/otr APG 472.5/317 


] Time 


No. 
of 
Rounds 


єл om бз бо 


Pro]. 
Type 
1 


1 
6 
б 


Б 


А 
8 
cal gr.in. 
1.074 102,2 
1,266 125,0 
1,553 155.5 
1.546 163,1 
Form Velocity 
Factor ft/sec, 
0,98 2820 
0.98 2530 
1.71 2550 
1.98 2450 
see graph 
1,12 3000 
1.18 3000 
see graph 
1.09 2150 
1.14 2800 
1.16 2750 
1,28 3200 
1,28 2700 
1.26 3650 
1,26 2700 
1.18 2700 


DRAG COEFFICIENT 
vs MACH NUMBER — 
SHOT, A. P, 20MM, T9E4 


Ко» 01564 + 0.0670 sin е 


X # 

Ө —— — 1000. (rad) 

0040 пе саар IQ*882X 
1+1000X% +36 1 

X = 0,0006 V = 0.656 

У 190,27М (fps) 


DRAG COEFFICIENT 
УЗ MACH NUMBER 
SHELL, HEJ, 20MM, MARK І; 
FUZE PERCUSSION, D.A., NO. 253, 
MARK І /А/ 


8. 20mm Projectiles (Con.) 


d. Stability | 
Pitch of Rifling: 25,586 Cal, (Angie 7% 
No, of Velocity K 
Projectile Fuze Report Rounds ft/sec. 8 M 
Ball T4 Tracer BRI 515 4 2530 2.89. 1,14 
A.D. TOR4 Tracer BRL 515 12 2750 2.78 1,47 
A.P, 795 (M95) wo/tr АРС 472,5/317-| 6 2700 2.28 1,68 
A.P.L T21 w/otr APG ЕТТЕ 6 2700 2,52 1.39 
| 1821 

Н.Е.І, Mk 1 Pere BRL 515 7 2750 2.88 1,16 
Н.Е.І. T18 E BRL 515 10 2750 2.91 0.89 
(with tracer) M75 

H.E. T23 T71E4 BRL 515 `9 2800 2.85 1.09 
Inc. M96 == BRL 518 8 2750 2.80 1.09 
Inc. T28 = APG ы 3000 3.07 

1846 
Inc. T35 -- . Ара 471/6-8 3 2800 2,4 | 
Ргас. М99 -- ВЕІ, 515 8 2750 2.61 1.20 
The caliber of the 20mm gun is 0.787 inches 
e, Drift and Damping 

Projectile Визе. Report br 27 гс ён Ён! 
Ball T4 | none BRL 515 2483 2,508 48 -10 
Ball Т4 Tracer ^ BRL 515 . 2483 2.50* 2.7 +.02 
A.P. M75 Tracer ВКІ 5150 2630 2,50% 

Н.Е, Mk 1 Pere, BRI, 515 2830 142 837-12 
H.E. T23 T71E4 | BRL 515 | 2800 1.27 . 1.56 -,005 


*This value was determined with the A.P. Shot M75 and assumed to be the same 
for the Ball Projectile T4; but it is probably too high. | 


SHOT, А.Р.С., ЗТММ, M5] 


ALL DIMENSIONS IN CALIBERS 


SHOT, А.Р., 37MM, M74 


2.89 t 


SHELL, 37MM, Н.Е. MARK 2;FUZE, B.D. M38A1 SHELL, PRACTICE, 37MM, M55A1; PLUG, CLOSING, T5-14-309A. 


ALL DIMENSIONS IN CALIBERS 


à 


ВЕ 


N 
Ñ No 


121! 


HELL, H.E., 37MM, M63 WITH FUZE, B.D., M58 


ALL DIMENSIONS IN CALIBERS 


SHELL, EE., 37MM, T27 WITH FUZE, B.D., M58 


37MM PROOF PROJECTILE M52 


ALL DIMENSIONS IN CALIBERS 


ЇР 
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9. 37mm Projectiles 


a, Drawings. 


Shot, Armor-plercing Capped, M51 75-2-276 
“бо, Armor-piercing Capped, M59 75-2-289 
Shot, Armor-piercing, M74 75-2-306 
Shot, Armor-plercing, M80 75-3-210 
Shot, Armor -piercing Supervelocity, Mark 1 (Deformable 
37/30mm) 
Shell, High Explosive, Mark 2 75-02-1709 
Shell, High Explosive, M54 (712) 75-2-279 
Shell, High Explosive, T2 15Е-2-254 
Shell, High Explosive, M63 .15-2-290 
Shell, High Explosive, T27 |. TAM 58 
Shell, High Explosive, T33 TAM 1052 & 1053 
Shell, Practice, МББА1 | 75-2-278 
Projectile, Proof, M52 75-2-275 
Rev. 1 
Fuze, Ваве Detonating, M38A1 73-1-133 
Fuze, Base Detonating, M88 73-1-174 
Fuze, Base Detonating, T136 TAM 1054 & 1056 wi 
Fuze, Point Detonating, M58 ` 18-8-168 to 161 
Fuze, Dummy, T30 (simulates P.D. PX-91-98 
Fuze M58) e 
Fuze, Dummy, M50 (simulates P.D. 72-5-4 
Fuze M56) 
Plug, Closing 75-14-308A 
Tracer, Red, MZ Эг" 75-17-4 
b. Physical Characteristics 
Weight ` g A B 
lb. No. of 
Projectile Fuze 54. Meas. Rounds cal. 1.10.2 1.10.2 
A.P.C. M51 Tracer 1,92 1.917 5 1.453 ,4813 3.068 
A.P.C. M59 Тгасег 1.91 1,905 . 5 1.450 .4885 3.015 
А.Р. M74 Tracer 1.92 | | 
А.Р. M80 Tracer 1.66 1.621 10 1.208 .4150 1.963 
А.Р., S.V. МЕТ Tracer 221,18 1 1.44 „1448 1.146 
H,E. Mk 2 | М38А1 1,29 "T 
H.E. T2 T30 (AL) 1.216 4 2.263 ,3524 2,226 


LEM 


* 9. 37mm Projectiles (Соп,) 


ДА Weight Е А В 
lb. No. of 2 ы 
Projeetile Fuze Std. Меав Rounds ба], ]b.in. 1b.in,^ 
H.E. M54 T30 (AL) 1.312 15 1,537 3724 2.470 
H.E. M54 T30 (brass) 1.372 8 1.688 .3770 2.905 
Н.Е. M54 M50 1.319 1 1,520 
Н.Е. М54 M56 1.34 1.828 2 1.536 
H.E. МӨЗ M58 1.61 1.592 2 1,518 ,4255 3,687 
H.E. T27 M58 1,590 5 1.386 ,4288 2.664 
Н.Е. T33 (BD 1136) 1.71 1,713 3 1.893 ,476 3,85 
Tracer 
Proof M52 1.91 1.458 ‚4892 2,907 
с. Drag. 
| Obser- Proj, Form Velocity 
Projectile Fuze Report vation Type Factor ft/sec. 
3” A.P.C. M51 Tracer Time 8 ‚92 2900 
A.P.C. М59 Plug, BRL 284 Resist, 1 1.82 2545 
: Wooden 
“J A.P.C. M59 Tracer Resist, See graph 
А.Р. M74 Tracer BRL 284 Sup.Resist, 1 1,05 2554 
А.Р. M80 Tracer BRL 438 Time 1 .78 1650 
A.P. M80 Тгасег BRL 438 Time H „71 3050 
А.Р, М80 Тгасег BRL 438 Resist, See graph 
А.Р, ВУ, МК? Tracer Memo Time 8 1.24* 3860 
13 Sep 45 
H.E. Mk 2 M38 BRL 284 Resist. 1 .89 1259 
H.E. Mk 2 M38 BRL 284 Resist. i 92 1636 
H.E. Mk 2 M38 BRL 284 Resist. 1 91 1926 
H.E. M54 T30 BRL 138 Resist, 5 1,08 2800 
Н.Е. M54 M56 BRL 354 Time See graph 
H.E. M54 M56 | Time 5 1.04 2600 
H.E, T33 B.D.T136 APG471.111/ Time 6 0.95 2900 
(Ттасег) 1589 | 
Practice Plug, BRL 284 Resist. See graph 
М55А1 Closing 


*The caliber is taken as 1,181 іп, (30mm) 


DRAG COEFFICIENT 
уз MACH NUMBER 


Кр: 0.001 ,243,12VKpg 
У = H20.27M (fps) 


DRAG COEFFICIENT 
vs MACH NUMBER "T 
SHOT, A.P. 37 MM,M80 


_ VK og _ 
Ко = Gqaedov + 295.8 


V = 120.27 (fps) 


"а 


DRAG COEFFICIENT 
V8 MACH NUMBER 
SHELL, Н.Е.,37 MM, М 54; 
FUZE, P.D., M56 


PLUG, CLOSING,75-I4- 309A 


A95 


ABS 


| DRAG COEFFICIENT 
ув MACH NUMBER 
2 SHELL, PRACTICE, 37ММ,М55А! 


ax 
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9, 37mm Projectiles (Соп.) 


4. Stability 


Projectile 


A.P.C. M51 
A,P,C, Mol 
А.Р.С. M51 


A.P.C. M59 


A.P. M80 
A.P. M80 
А.Р, M80 


A.P., SV Mk 1 


H.E. T2 


H.E. M54 
Н.Е. M54 
Н.Е. M54 
Н.Е. М54 
Н.Е. М54 


Н.Е. МӨЗ 
H.E, T27 
H.E. T33 


Proof M52 


е. Drift and Damping 


Projectile 


A.P.C. M59 
А.Р, M80 
H.E. M54 


Fuze 


Tracer 
Tracer 
Tracer 


Tracer 


Tracer 
Tracer 
Tracer 


Tracer 


T30(AL) 


T30(AL) 
'T30(AL) 
'T30(brass) 
'T30(brass) 
M58 


M58 


M$8 


1136 
Tracer 


Fuze 


Tracer 
Tracer 
M56 


No, of Velocity 


n 
Report Rounds ft/sec. eal. 
BRL 225 6 1350 40 1.23 
BRL 225 4 2740 40 1,18 
BRL 225 Аме, 25 3,1 
BRL 438 7 2800 30 12.15 
BRL 438 4 1650 40 3.70 
BRL 438 1850 25 9.5 
BRL 438 3050 30 8,78 
Memo i 3675 25 1.48 
13 Sep 45 
BRL 138 2 2800 35 1.39 
BRL 138 1 2200 30 1.53 
BRL 138 3 2800 35 1.18 
BRL 138 1 2800 35 1.11 
BRL 138 2 2800 80 1.49 
BRL 354 10 2000 30 1,66 
BRL 225 7 1200 35 1.22 
5 2450 - 35 1.23 
Ave. 2b 2,4 
BRLM 261 10 3100 30 10,9 
APG 471.111/ ^ 7 2750 25 3,81 
1589 
BRL 225 11 2650 40 4,57 
Velocity 
Report ft/sec. ы? Kg Кү 
BRL 438 3000 „098 1.62 ~,125 
BRL 438 3100 „188 2,53 7,26 
BRL 354 6 2000 .98 3.2 -,19 
357 
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9, 37mm Projectiles (Con.) 


f. Rifling of 37mm Guns апа Sub-caliber Tubes (1,457") 


DATOS Gun or Tube .n-cal. 
Antiaireraft Gun М1А8 30 
Antitank Guns МЗ and МЗА1 20 
Tank Guns М5 and Мб 25 
Aircraft Guns M4 and MIO 20 
Aircraft Guns M9 and МФА1 30 
Sub-ealiber Guns M1916, М1918А1, and М1916А2 29,89 
Sub-caliber Guns 717, T22 and T23 (Сей hand twist) 29.80” 
Sub-caliber Guns M12, M13, M14, M15 and M16 25 
Sub-caliber Guns {12 and 714 25 
Sub-caliber Gun T13 |. 80 
Sub-caliber Tube M1925 Мо, С-4360 40 
Sub -caliber Tube G2 Мо, 88 30 
Sub-caliber Tube М1А1 No, 7 35 
Sub-caliber Tube М1А1 Мо, 109 30 
Sub-caliber Tube M1A2 30 
Sub-caliber Tube T24 (Left hand twist) 30 


ALL DIMENSIONS IN CALIBERS 


SHOT, А.Р.С., 40MM Т4Е10 


| 48 


E || = 


SHELL, H.E., 40MM, Т7; FUZE, DETONATING, MARK 27 


ALL DIMENSIONS IN CALIBERS 


10. 40mm Projectiles 


a. Drawings 


Shot, Armor -piercing Capped, Т4Е10 
Shell, Quick Firing High Explosive, Mark 2 T/L/ 


Shell, 


High Explosive, T7 


Shell, Practice, M91 (T1) (same contour as Q.F.H.E. 
Mark 2) 


Fuze, Point Detonating, M64 and M64Al 
Fuze, Detonating, Mark 27(Navy Bureau of Ordnance) 
Fuze, Dummy, T34 (simulates M64 and Mark 27 Fuzes). 


су 


. Physical Characteristics 


TAM 737 and 738 


75-2-298 
TAM 278 


75-2-304 


73-2-172 and 175 
300423 and 300428 


Weight 
3 No. of в 5 2 В 2 
Projeetile Fuze Std, Meas Rds. cal = Ib. in, tb, in, 
А.Р.С. T4E10 Tracer 1.975 10. 
Н.Е, Mark 2 M84A1 1.954 1.951 7 
(with tracer) Mk 27 1.994 1.986 
H.E, Mark 2 ТА 1.8285 5 1,568 ,6298 4,955 
(w/o bourrelet, 
with wood plug) 
H.E. T7 Mk 27 1,96 1,889 5 1,595 .6130 4.253 
Prac, M81 T34 1.96 
с. Drag 
Obser- Proj. Form Velocity 
Projecttle Fuze Report vation Type Factor ft/sec. ED 
А.Р. T4E10 Tracer К-І-9 Mar 44 Resist, 8 1,20 2709 142 
H.E. Mk 2 M04A1 APG471.12/868 Time. 5 „952 2867 „128 
(with tracer) МК 27 АРС471,12/368 Time 5 .927 2898 „124 
Н.Е.МЕ2. Dummy} NPG 3- 45 Resist. See graph 
(w/o tracer) Mk 27 
H.E. T7 Mk 27 BRLM 217 Time 5 1.18 2870 ‚158 
Prac. M91 T34 BRL 284 Resist, 5 1,07 2887 1148 
d. Stability Piteh of Rifling: 30 calibers 
| No, of Velocity Mach к 
Projectile Fuze Report. Ras. ft/sec, No, 8 M 
H,E. Mk 2 T34 BRL 252 8 1200 1.042 1.229 1.85 
H.E. Mk 2 T34 BRL 252 5 2890 2.514 1,479 1.54 
H.E. T7 Mk 27 BRLM 217 4 8870 2,53 0.91 


The caliber of the 40mm Antiaircraft Automatic Gun Ml is 1.575 inches. 
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DRAG COEFFICIENT 

vs MACH NUMBER 
SHELL, HE., 40MM, MARK 2, 

WITHOUT TRACER 

FUZE, DUMMY, MARK 27 


ШІ 


ЗНОТ, A.P., 57MM, М70 


ALL DIMENSIONS IN CALIBERS 


et 


SHOT, Н.У.А.Р., 51MM, T14 


ALL DIMENSIONS IN CALIBERS 
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“4 


SHELL, H.E., 57MM T16 WITH FUZE, DUMMY, T68 


4.685 


шинэ ын 1.93 | 
Т 
| | 
| | 
|| 
il 
3.565 


4.46 R. 


27. 222° 
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SHELL, H.E., 57MM, Т18; FUZE, DUMMY, T67 


ALL DIMENSIONS IN CALIBERS 


MU 


SHELL, H.E., 57MM, M306; FUZE, Р.Ю. 


SHELL, H.E.A.T., 57MM, T20, TYPE 1A WITH FUZE, B.D., T94 


ALL DIMENSIONS IN CALIBERS 


ЭЛ 


3.922 


SHELL, Н.Е.А.Т., 57MM, T20E1; FUZE, B.D., Т94Е1 


3. 605 


SHELL, H.E,A,T., 57MM, M307; РІ, FUZE, T123E1 


ALL DIMENSIONS IN CALIBERS E 


11. 9mm Projectiles 


a, Drawings 


Shot, Armor-piercing, M70 
Shot, Armor piercing (57/40mm) 


Shot, Target Practice, M70 (same design as А.Р. Shot M70) 


Shot, Armor -piercing Capped, M86 

Shot, Hypervelocity Armor piercing, 114 
Shell, High Explosive, T16 

Shell, High Explosive, T18 


Shell, High Explosive, M303 (Т18Е1) 
(Approximately same contour as T'18) 


Shell, High Explosive, M306 (T22) 

Shell, High Explosive Antitank, 720, Types IA and ПА 
Shell, High Explosive Antitank, Т20Е1 

Shell, High Explosive Antitank, M307 (T20E2) 


Shell, Smoke (White Phosphorous) M308(T23) and T23E1 
(same contour as Н.Е, Shell M306) 


Shell, Experimental, Types 1, 2, and 3, furnished by 
Office of Scientific Research and Development 


Fuze, Base Detonating, M72(T 56) 
Fuze, Base Detonating, T94 

Fuze, Base Detonating, Т94Е1 
Fuze, Point Initiating, M90 (T123E1) 


Fuze, Point Detonating, M85 (783) 
(Approximately same contour as Dummy Т67) 


Fuze, Point Detonating (for H.E. Shell T22) 
Fuze, Point Detonating, T119 and M89 (T119E1) 
Fuze, Dummy, T66 

Fuze, Dummy, T67 

Fuze, Dummy, 7126 


75-2-3801 
J&L А-1944 


15-8-320 and 323 
TAM 108 
TAM 141 
TAM 158 


75-2-359 


Р-13859, 73260 and 73262 
FA CLS-V8-131 
P-73296 and 73310 


75-2-353 and 354 
and 75-14-472 


P-73258 


Photos in BRL Report 303 
73-2-197 
ТАМ 624 
p-73317 
73-2-236, 237 and 238 


13-2-815 
Р-73255 алд 73257 

73-2-233 

ТАМ 142 

ТАМ158 

72-8-14 
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11. 57mm Projectiles (Con.) 


b, Physical Characteristics 


Weight 
| Lb. 
Projectile Fuze Std. Meas. 
А.Р. Dwg J&L Tracer 3.13 
A-1944 57/40mm 
А.Р, MTO Tracer 6,28 6.28 
Т.Р, M70 Ттасёг 6.28 
A.P.C. M88 M72. 7.27 7.27 
A.P.C. M86 Plug 6,79 8.72 
Same w/o wind- | 
shield Plug 6.60 6.49 
НУ.А.Р. T14 3.76 
H.E. T16 T88 8,53 8.86 
H.E. T18 T67 8,46 6.68 
H.E. M303 M88 6,61 
H.E. M306 P.D, 2.88 2,86 
Н.Е.А.Т.Т20 TH 
Type IA, lot 
_ 2788 2.45 2.38 
Type ТА, ісі 
2935 2.90 2,87 
Type ПА, lot ` 
2780 2.73 2.70 
Туре ПА, ісі 
2780 2.65 2.63 
Type ПА, lot 
2936 2.77 
Н.Е.А.Т. T20E1 т94Е1 2,90 
H.E.A.T. М80% M90 2.75 2,71 
H.E,A.T. M307** M90 8.75 2.70 
W.P. M308 T119 2.75 2,39 
W.P, T23El T126 2,88 
М.Р, M308 M89 2.75 2.64 
Ехр., 0.3.6.0. Dummy 
Туре 1. 4,81 
Type 2 5,49 
Туре 3 5.15 


*Р.А. Lot E-T45-187 (fired 18 бер 44) 


No. of 


Rds. 


14 


17 


10 
10 


х b 


Е 
са!, 
1,293 


1.912 


1.555 
1.237 


1.299 


1.018 © 


1.429 


1.408 


1.518 


1,358 
1,269 


1,187 
1,093 
1,044 


1.872 
2,060 
1,953 


А 
Ib.in.2 
.873 


4.359 


4.787 
2,18 


36.23 


41.52 
9,89 


9.04 
13.17 
10.52 


10.39 


15.57 


10.42 
9,756 


7,69 
5,40 
6,96 


40,05 
55.57 
45.58 


**M,G, lot 1 (made according to Rev. 1 of Drg. 75-2-353, dated 3 March 45, which 
differs from the original in several interior dimensions), 


11. 987mm Projectiles (Con.) 


c, Drag 
Obser ~ Proj. Form Velocity 
Projectile Fuze Report vation Type Factor ft/sec. Кр 
А.Р, Dwg J&L Tracer Memo 2 Зер 45 Time 8 1,52% 8970 ‚127 
A-1844 57/40mm 
А.Р. М70 Tracer К-1-9 Mar 44 Resist. i 1.288 2663 „276 
A.P. МО Tracer К-1-9 Mar 44 Resist. 1 1,28 2853 .270 
Т.Р. M70 Tracer BRL 284 Resist, 1 1,21 2797 ‚257 
Aug 42 

А.Р.С, MB6** M72 FR P32910 Resist. 8 .88 1968 .133 
A.P.C. М86 м72 К-1-9 Mar 44 Resist. 6 1,11 2850 134 
A.P.C. М86 Plug BRL 284 Resist, 6 1.08 2729 „126 

Мау 43 . 

Same w/o ) ма. ) 

windshield) Plug К-1-9 Mar 44 | Resist. 1 | 1.68 2676 .356 
H.V.A,P. T14 Memo Tune 43 Resist, 1 417 3699 „153 
H.V.A.P. T14 Memo Tune 43 Resist. 1 „ВО 2918 167 
H.E. T18 T6" К-І-9 Mar 44 Resist. 8 1,13 2797 ‚129 
H.E. M306 M88 АРа 474,1/185 Time i .88 978 ‚105 
Н.Е.А.Т. M307T M90 APG 474,1/165 Time i ,98 956 118 


«Тһе caliber is taken ав 1,575 in. (40mm) 


** Modified by machining the rotating band to the body diameter, fitted with а sabot and fired from 
a 75mm Howitzer МІАІ. 


TM.G. lot 1. 


d, Stability 
No. of Velocity n 


Projectile Fuze Report Rds, ft/sec. cal. 8. M 
А.Р. Dwg. J&L Tracer Мето 12 бер46 8 3980 зо 2.78 .681 
A-1944 57/40mm 

А.Р.С. M86 M72 BRLM 266 4 2700 30 2.17? 1.07? 
H.E. T16 T66 BRLM 246 6 2800 30 1.189 

H.E. T18 T67 BRLM 248 8 2800 30 1.735 

Н.Е. M303 M85 APG 471,5213/222 10 2700 30 1,42 2,19 
Н.Е. М306 P.D. BRLM 300 4 1178 30 1.82 1.31 
H.E.A.T. T20 194 BRLM 300 

Type ІА 3 1244 20 1.51 2.10 
Туре ПА 3 1218 30 1,002 1,67? 
Н.Е.А.Т. T20E1  TO4E1 BRLM 319 1 1200 2b 1.15 2,235 


58 


11, 57mm Projectiles (Con.) й 
Мо. of Velocity n K 
Projectile .Fuze Report Rds, _ ft/sec, cal s M p 
H.E.A.T. M307* М90 BRLM 348D 4 1200 30 134 1.53 
H.E.A.T. M307** M90 APG 474,1/185 6 1215 30 1,70 1.15 
W.P, M308 T119 BRLM 348D 5 1200 30 2,56 0.70 
W.P, ТЕЗЕ T126 BRLM 348D 5 1200 30 293 0,71 
W.P. M308 M89 Memo Aug 45 1200 Е: 1.97 — 1.29 
25 3.17 1,16 
Exp., 0.3.6.2. Dummy BRL 303 
Type 1 1 1700 30 1.013? 
Туре 2 2 1700 30 1.003? | 
Туре 3 3 1700 30 1,017? 
«РА, lot Е-Т45-187 ** M.G. lot 1 
e, Rifiing of 57mm Guns (2.244 
Gun -n-cal 
Antitank Gun Mi 30 
Rifle T15E2 30 
Rifle T15E3 20 
Rifle T15E8-3 26 | =: 
Rifle T15E9 | 25 
Rifle M18 (T15E13) 30 | : 


4.90 ------ 


4.48 


ғ. 


PROJECTILE, A.P.C., 75MM, M61; В.Г. FUZE М66А1 ALL DIMENSIONS IN CALIBERS - 


и 


SHOT, H.V.A.P., 75MM, 145 


ALL DIMENSIONS IN CALIBERS 


ЫГ 


2 ix. 242. ща 3 | | | Р 


319 EM NS 148 


5.27 


SHELL, H.E,, 75MM, M48; FUZE, P.D., M39A2 


2.71 К 


SHELL, H.E., 75MM, M48; FUZE, C.P. M78 


ALL DIMENSIONS IN CALIBERS 


3.58 
5.52 
56—416 ----76 06 
| сл? 
(09-ы — 1488 


73 70- 


SHELL, H.E., T5MM, MARK Е HEXAGONAL PLUG 


75MM Н.Е.А.Т. SHELL M310, FUZE B.D., M62 


ALL DIMENSIONS IN CALIBERS 
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4 
Жи 
.75 
SHELL, H.E.A.T., 75MM, M66 
3.52 
= 
МЫ 


SHELL, СНЕМ., 75MM, MARK 2; ROUND WOOD PLUG 


ALL DIMENSIONS IN CALIBERS 


E 


SHELL, SMOKE, 75MM, T19(BE); FUZE, T.SQ., M54 


ALL DIMENSIONS IN CALIBERS 
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12. 75mm Projectiles 


а, Drawings. 


Projectile, Armor-piercing Capped, M61 (T12) 


== 


75-2-281 and 326 


Shot, Armor-piercing, M72 75-2-305 
Shot, Hypervelocity Armor-piercing, T27 'TAM 108 
Shot, Hypervelocity Armor-plercing, T45 75-2-381, 382 
| апа 363 
Shell, High Explosive, M48 (ТЗЕ1) 75-2-255 
Shell, High Explosive, Mark 1 75-2-164 
Shell, High Explosive, M309 (738) 75-2-305 
Shell, High Explosive Antitank, M66 75-2-314 and 315 
and 75-14-351 
Shell, High Explosive Antitank, M310 (739) 75-2-388 
Shell, Chemical, Mark 2 75-2-171 
Shell, Chemical, M84 75-2-294 
Shell, Smoke, T19 (Base Ejection) P-42201, 42282 
and 42293 
Shell, Smoke (WP), M311 (740) 75-2-371 
Fuze, Base Detonating, М66А1 73-2-178 
Fuze, Base Detonating, M62 73-2-108 | 
ша 
Fuze, Point Detonating, M39A2 73-2-85 
Fuze, Point Detonating, M48 (T3) 73-2-140 
Fuze, Point Detonating, M57 73-2-138 P 
Fuze, Concrete Piercing, M78 (7105 Туре 8) 73-2-214 
Fuze, Mechanical Time, M43 (T12) 73-7-29 
Fuze, Time and Superquick, M54 73-3-164 
Fuze, Experimental, National Defense Research Committee 
(Same contour as M43, М48, and M54 fuzes) 
Fuze, Experimental, 781 
b. Physi haracteristi | 
ysical Characteristics Weight š A ов 
Lb. : Мо, of 9 M 
Projectile Fuze Std, Meas. Rounds cal. ЊЕ, 1b. ft, 
А.Р,С, M61 M88A1 14.90 
A.P.C, M61 Plug 14.4 
(same w/o 
windshield) Plug 13,42 
(same w/o cap 
or windshield) Plug | 12 
A.P. M72 Tracer 13,94 с 
H.V.A.P, T27 Эн 


12. 75mm Projectiles (Con.) 


. 
.. 


Weight Е А в 
. Lb. No. of 2 2 
Projectile Fuze Std, Meas, Rounds cal, lb. ft. Ib, ft. 
H.V.A.P. T45 Tracer 8.3] 842 2 0.967 ,0455 0,1977 
Н.Е, М48 M39AZ 14,96 17 2.044 .1239 1.542 
Н.Е. M48 M43 14.70 14.99 18 2.043 „1260 1.523 
H.E. M48 M48 14.70 2.037 ,1259 1.495 
M48 Empty T81 14.7 2,04 approx, 
Н.Е, M48 NDRC 14.78 1.918 .1272 1.290 
H.E. M48 M78 16.42 15.47 
H.E. Mk1 Hex, 12.37 
Plug 
H.E. M309 M465 14.40 14.4 8 
Н.Е, M309 M48 16,1 5 
(Sim, W.P. 
M311} 
Ң.Е,А.Т. M310 | M82 13.1 7 
Н.Б.АЛГ, M66 M62 13.10 13,06 4 1,656 ,1188 1.092 
H.E.A.T. M66 T93 | 13.20 
Chem, M64 M48 15.41 14.85 5 1.940 ` ,1344 1.413 
Chem, Т19 M54 14,80 14.72 3 1.98 .1255 1.386 
c, Drag 
Obser- Proj. Form Velocity 
Projectile Fuze Report vation Type Factor _fi/sec, 
А.Р.С. M61 M88A1 К-1-9 Mar 44 Resist. 8 „285 2000 
А.Р.С. M61 Plug BRL 284 Aug 42 Resist, 6 2298 2000 
Same w/o | i А 1.04 1000 
windshield Plug BRL 284 June 42 Resist, i "go 1500 
1,03 2000 
Same w/o cap 1,06 1000 
or windshield Plug BRL 284 June 42 Resist, 1 147 1900 
1,26 2000 
А.Р. M72 Tracer BRL 284 Aug 42 Resist. 5 1.41 2000 
НА ,А,Р. T27 Memo June 43 Resist, i .928 1978 
.852 9774 
Н.У.А.Р.Т46 ‘racer (Memo Мау 45 Time в 111 2970 
(АРС 471.121/50 Resist, 8 1.10 2940 
Н.Е, М48 М78 К-1-9 May 44 Resist, 2 1,39 1855 
H.E. M48 M57 | See graph 
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12. 75mm Projectiles (Con.) 


Obser- Pro}. Form Velocity 
Projectile Fuze Report vation Type Factor ft/sec, Ұр 


H.E. Mk 1 са BRL 166 July 41 Resist. 1 1.47 2037 ‚357 
Plug BRL 186 Oct 41 Resist, . 1 1,11 1680 ` 1287 
ЖЕ. Mk 1 Round) К-1-9 March 44 Resist, 1 ри 1095 148 
Wood 1.24 1936 .307 
Plug 
H.E. M308 M48 APG 474.1/87 Time 2 1.08 1000 077 
H.E. M309 M48 APG 474,1/67 Time 2 1.06 1000 | 075 
im. W.P, 311) | 
H.E.A.T. M310 М62 АРС 474.1/67 Time - 2 1.23 1000 087 
H.E.A.T. М66 M82 BRL 284 May 43 Resist. E ШЕ 775 050 
| 0.98 991 .069 
H.E.A.T. M88 — M62 АРС 471.822/1330 Resist. 2 0.98 1000 .070 
H.E.A.T. M68 ТӨЗ APG 471.822/1330 Resist. 2 0,96 1000 .088 
Chem. Mk 2 Round} BRL 284 june 42 Resist. 1 ба 1085 „137 
Wood 1.24 1935 „307 
Plug 


DRAG COEFFICIENT 

V8 MACH NUMBER 
SHELL, H.E., 75 MM, M48, 

FUZE, PD,M57 


THE FORMULA USED FOR CALCULATIONS 
АТ М УРТО 3,5 15: | 
і 


Кр = 


— 3.08162... 
1+ 0.002 ,856 У 
V = 34L46M(m/s) 


Ц 


12. "5mm Projectiles (Con.) 
d, Stability 


BRLM 89 


No, of 
Rounds 


Projectile Fuze Report 

Н.У.А.Р. T45 Tracer {Memo May 45 2890 
APG 471,121/50 

H.E. M48 M39A2 O.P. 4982 

H.E. M48 M39A2 О.Р. 4982 

H.E. M48 M39A2 О.Р, 4982 

Н.Е. М48 M39A2 O.P, 4982 

Н.Е, М48 M43 O.P. 4982 

H.E. M48 M43 O.P. 4982 

H.E. M48 M43 O,P, 4982 

H.E. M48 M43A3  BRLM 203 

Н.Е, M48 M43 О.Р. 4982 

H.E. M48 M48 BRLM 203 

M48 empty T81 BRLM 154 

H,E.A.T. M66 M83 Memo Nov 44 

Chem, M84 M48 ` BRLM 99 

Chem, M64 M48 Memo Nov 44 

Chem. 7194 M54 BRLM 38 

Chem. T19b M54  BRLM 60 

Chem, 7192 M54 


Wow oo a CO We н> нъ н> н> нь (осп со нь 


Velocity 
ft/sec. 


2890 


908 
1117 
1490 
2184 

905 
1113 
1479 


1950 
2190 
1950 


1870 
1000 


1877 
1000 


1950 
1500 
1500 


n 
cal. 


29.586 


25 
25 
25 
25 
25 
25 
25 
22 
25 
22 


25,586 
25,586 


25,586 
25,086 


25,586 
25,586 
25,586 


p 
и» 
нь 


- 


» 


- 


» 


» 


ең Eo ын ка pa p ы ы 
tn мо bow QD» бо to tw Co to CO I2 CO 
€i оо Von бо ње ба со DO 


= о 
oe 
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ас поке pellets held in place, either with adhesive tape and cement or with extra spacers and 


emery paper (otherwise, large yaws were obtained), 


Revised 30 Apr 42; but chipboard tubes were left out and adapters were not staked. (The 


smoke pellets apparently did not attain their full spin.) 


“Revised 30 Apr 42, with spacers replaced by pasteboard rings glued to each end of the metal 


smoke unit with a paper washer between them. 


e. Spin f. Pitch of Rifling of 75mm Guns (2.953") 
Shell Н.Е. M48 Gun 2-5 
Fuze N.D.R.C. Gun M1897 (French) and Modifications 
т/а? 13,4 Tank Guns M2, МЗ and M6 
Report BRLM 297 Aircraft Guns M4 and М5 (T13E1) 

No. of Rounds o Aircraft Guns M4 Modified, МБА1, and T13F1, 
Gun T13El (n-22) Tubes No. 64609 and 64610 
Muzzle | КЕТ Antiaircraft Gun T6 
Velocity Gun M1920 M VI No, 1 
Reynold's No, 2,30 x 108 Rifle T21 
КА 0,005,87 Howitzers МІ, М1А1, M2 and M3 
at 0.001,75 Sub-caliber Guns M1918 M ПА1, M7, М8 


M9 and M12 


n-cal. 
25,586 
25,588 | 


25,588 


ALL DIMENSIONS IN CALIBERS 
1 CALIBER = 3,00" 


PROJECTILE, A.P.C., 3", M62; FUZE, B.D., М86А1 


ALL MEASUREMENTS IN CALIBERS 
1 CALIBER = 3.000" 


SHOT, 3 IN., A.P., МТӨ 


зе) 


SHOT, H.V.A.P., 3-INCH, T4 


ғ, 
=. 
* 
ж 

t 


2%7 


SHOT, H.V.A.P., 3-INCH, T4E1 


1.87 


5.65 


nem L96 


28.66 


SHOT, H.V.A.P., 3-INCH, T4 WITHOUT WINDSHIELD 
WITH 1/2 INCH OR 1-INCH STEEL ROD PROTRUDING 


FROM NOSE 


ALL DIMENSIONS IN CALIBERS SHOT, H,V.A.P., 3-INCH, M93 
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l елек 


171233 


PROJECTILE, ILLUMINATING, 3-INCH, MARE 25; DUMMY NOSE PLUG 


PROJECTILE, 3-INCH, MARK 27; DUMMY NOSE PLUG 


ALL DIMENSIONS IN CALIBERS 


94 


: /' PROJECTILE, F.S., 3-INCH, MARK 3 
60 әз 
| p ALL DIMENSIONS IN CALIBERS 


13. 3-inch Projectiles 


&. Drawings 


Projectile, Armor-piercing Capped, M62 and М62А1 75-2-292 

Shot, Armor-piercing, M79 75-18-45. 

Shot, Armor -piercing Discarding-sabot, 76/48mm (APG Photo 48392) 

Shot, Hypervelocity Armor-piercing, T4 | | ТАМ 960 | 
Rev. 17 July 44 

Shot, Hyperveiocity Armor-piercing, T4El TAM 1021 


Shot, Hypervelocity Armor piercing, T4E17, Т4Е18 and 


M93 (T4E20) 75-2-3681 to 


363 
Shot, Hypervelocity Target Practice, Т24Е1 
(same contour as H.V.A.P, M93) 
Shell, High Explosive, М42А1 15-18-33 
Projectile, Mark 27 (with Dummy Nose Plug) Fig. 17, NPG Report 3-45 


Projectile, Illuminating, Mark 25 (with Dummy Nose Plug) Fig. 22, NPG Report 3-45 


Projectile, Armor-piereing, Mark 29, without windshield Fig. 24, NPG Report 3-45 


ог cap 
Projectile, F.S., Mark 3 Naval Bureau of Ord, 54759 
Fuze, Mechanical Time, M43 (712) 73-17-29 
Fuze, Point Detonating, М48 (ТЗ) 73-2-140 
Fuze, Concrete Piercing, M78 (T105 Type 6) | 73-2-214 
Fuze, Base Detonating, МббА1 73-2-178 


Fuze, Experimental, National Defense Research Committee 
(same contour as M43 and М48 Fuzes) 
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13. J-inch Projectiles (Con.) 
b. Physical Characteristics 


Projectile Fuze 


A.P.C. M62Al М866А1 | 


А.Р. M79 Tracer 


А.Р.р.8. 
76/48mm 


H.V.A.P. ТА Tracer 
Same w/o Е 
windshield: 

with 1" той 

with 1/2" год 


H.V.A.P, T4E1 Tracer 
Н.У.А.Р. T4E17 Tracer 
H.V.A.P. T4E18 Tracer 
H.V.A.P, МӘЗ | Tracer 
Н.У.Т.Р. T24 Tracer 
Н.У.Т.Р. T24E1 Tracer 


Н.Е. M42 M43 
H.E. M42A1 M78 
F.8. Mk 3 Base 


Weight 
Lb. 
Std. Meas, 
15.40 15.44 

15.00 
7,56 
9.53 9,49 
7,50 
9.52 
9,75 
9.31 
7,285. ` 
9.31 9.47 
9.23 
9.31 9.31 
12.80 13,05 
13.52 13.47 
13.00 


*Computed from dimensions on drawings. 


No, of Е 
Rounds cal. 
a 1,403 
1 2,418 
8 1.129* 
11 
11 
1.178% 
1 1,128 
4 
4 
2 1.118 
14 1.540 
5 1.546 
| 1.412* 


А 
1b.tt.? 


0,1169 


2,16 


0.06021* 


0,05027% 


0.0395 


0,0607 
0.1105 
0.1098 
0.1091* 


0.3070* 


0.172 


0.253 
0.8092 
0,8106 
0,6580% 


ЫГ 


13. 3-inch Projectiles (Con.) 


c, Drag 

Projectile Fuze Report 

A.P.C. M62 М66А1 К-1-9 Мау 43 
Memo Mar 43 
Memo Oct 44 

А.Р, M79 Tracer K-I-9 Aug 42 

A.P.D.8. 3 

2) Memo бер 44 

H.V.A.P, Tá Tracer BRLM 317 

Same w/o 

windshield: 

with 1" rod Memo Oct 44 

with 1/2" rod Memo Oct 44 

H.V.A.D. T4E1 Tracer BRLM 335 

H.V.A, P. ТАБІ? Tracer Мето Oct 44 


H.V.A.P. M93 None 

Н.У.А.Р, МӨЗ Tracer 
H.V.T.P, T24 Tracer 
H.V.T.P. T24E1 Tracer 
H,V.T.P. Т24Е1 Tracer 


APG 471/1440-57 
APG 471/1440-79 
APG 471/1440-79 
APG 471/1440-57 
APG 471/1440-79 


Н.Е, M42 Adapter | BRL 284 
Mk II, 
Wood 
Plug 
Н.Е. M42 Large BRL 284 
Wood 
Plug 
H.E, М42А1 M78 BRL 298 
Mk 27 Dummy NPG 3-45 
Illum Mk 25 Dummy NPG 3-45 
A.P, Mk 29 NPG 3-45 
w/o windshield 
or cap 
F.S. Mk 3 Base BRL 281 
NPG 5-72-4 
(49) 


Obser- Proj. Form 


vation Type Factor 


Resist. 6 1.05 
Resist. 1 1.05 
Resist. 8 1.31 
Resist. 2 1,22 
Resist. 1 1.01 
Resist, 1 2.22 
Resist. 8 1.09 
Resist, 8 1.175 
Time 8 1.15 
Time 8 1.165 
Тіте 8 1.153 
Time 8 1.12 
Time 8 1.145 
Resist. 1 1.18 
Resist. i 2.12 
Resist, 6 1.37 
Resist. 

Resist. 

Resist. 

Air- 

siream* 

Under- 

water 

Traj. 


Velocity 
ft/sec, Ер 
2565 131 
1958 „159 
2818 „119 
2533 .232 
3520 „121 
3320 116 
374а 201 
3293 „449 
3266 196 
3337 112 
3081 117 
3087 ‚119 
3078 118 
3048 4113 
3082 „117 
2800 „246 
2800 ,A49 
2589 ,170 
бее graph 


See graph 
. See graph 


See graphs 


*Measurements of the drag, torque and cross wind force were made with a wooden model of this 
projectile in the same way as with the 6" Common Projectile (see par, 18 c), Тһе yaw -drag 
coefficient of the 3" Projectile, valid for yaws from О to 55°, із 0.00260 рег deg, 
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DRAG COEFFICIENT Ко 

v$ MACH'S RATIO Ча 
PROJECTILE, 3-INCH, MARK 27, н 

WITH DUMMY NOSE PLUG 


«а 3/50 
Ки 40MM SCALE MODEL 


DRAG COEFFICIENT 

vs MACH NUMBER 
PROJECTILE, ILLUMINATING, 3-INCH, je 
MARK 25 WITH DUMMY NOSE PLUG 


15 


DRAG COEFFICIENT 
v8 MACH NUMBER 
PROJECTILE, AP, 3-INCH, MARK 29 
| 1217 WITHOUT WINDSHIELD OR САР 


DRAG COEFFICIENT vs YAW 
PROJECTILE Е 5,5 INCH, MARK 3 
"у АА SPEED 45 F/S 
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MOMENT COEFFIGIENT 
vs YAW 
PROJECTILE , F S, З INCH, MARK 3 

AIR SPEED 4 


| | || 
СЕС 
"ERR 
| N 
ЕЕС 
= 


CROSS WIND FORCE COEFFICIENT vs YAW 
PROJECTILE Е 5,3 INCH, MARK 3 
AIR SPEED 45 FT/SEC 


x 
BRENNEH 


E 


e 


ARANESE 
кииинии 


d. Stability 


Projectile 
A.P.C. M62A1 


A P.D.. | 
76/48mm 


H,V.A.P, Т4 
Н.У.А.Р, Т4Е1 
H. V.A. P. T4E17 
H,V.T.P. T24 
H.V,T.P. Т24Е1 
H.E, M42 

Н.Е. M42B2 
H.E. M42A1 
Н.Е. М42А1 
F.S, МЕЗ 


18, 3-іпеһ Projectiles (Con.) 


Fuze 


M88A1 


Tracer 
Tracer 
Tracer 
Tracer 
Tracer 
M43 
M48 
M48 
M78 


Base 
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No, of Velocity n 
Report Rounds ft/sec, сай Б Км 
Memo Oct 45 2 2460 40 1,05 1,44 
Memo Nov 44 1 350 32 1$ [d 
BRLM 317 7 3400 40 107 245 
BRLM 335 8 3400 40 135 0.77 
3440 40 144 
APG 471/1440-79 3420 40 2.32 0.925 
APG 471/1440-57. 3300 40 13  ,0.94 
O.P, 4684 2 2800 40 1,80 0.99 
BRLM 293 8 1800 40 139 0,91 
BRLM 293 6 1550 40 145 0.88 
BRLM 298 4 2600 40 1.57 0,79 
BRL 261 See par, 13c and graph 


e, Spin 


Shell 


Fuze 

ва“ 
Report 

No, of Rds. 
Gun 


Н.Е. M42 
NDRC 


10.7 
BRL 408 

4 

3" M3 (n = 40) 


f, Pitch of Rifling of 3-inch and 76mm Guns 


(The caliber of all these guns із 3,000 inches? 


Muzzle Velocity 
Reynold's No. 


2.75 


2800 ft/sec 


x 108 


- 0,005,865 


0,002,18 


Guns пася, 

3" Antiaircraft Guns M1917 and modifications*, M1918 

and modifications*, M1925M1, МІ, М2, МЗ and МА 40 
:8" 15-pounder Guns M1802 and M1903 25 
3' Antitank Gun МБ. 40 
3" Tank Guns M8 and М7 40 
76mm Tank Guns МІ and МА: ` | 40 
76mm Tank Gun M1AZ2 | За 


*Some Guns of these models were originally rifled with a pitch 
of 25 calibers, а : 
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| LAE, Ж 
“іў Бай 
ALL DIMENSIONS IN CALIBERS 


PROJECTILE, A.P.C., 90MM, М82; FUZE, B.D., M68 1 CALIBER = 3,543" 


ALL MEASUREMENT IN CALIBERS 
SHOT, А.Р,, 90MM, МП 1 CALIBER = 3,543" 


SHOT, A,P., 90MM, Т33 we 
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SHOT, H.V.A.P., 90MM, T30E11, T30E12, AND T30E15 


5.71 


28.68" 


SHOT, Н.У.А.Р., 90MM, T44 


. SHELL, Н.Е., 90MM, M71; FUZE, 21-SEC, A,A., MK Ш 


SHELL, H.E., 90MM, M58; PLUG, CLOSING, 75-14-300Е 


4 


14. 90mm Projectiles 


a, Drawings 
Projectile, Armor-piercing Capped, M82 76-18-46, 47 
and 51 
Shot, Armor -piercing, M77 2 16-18-44 
Shot, Armor -plercing, T33 75-2-388 


Shot, Hypervelocity Armor-plercing, T30E11 
Shot, Hypervelocity Armor-piercing, T30E12 


Shot, Hypervelocity Armor-piercing, T30E14 
(Approximately the same contour аз T30E15) 


Shot, Hypervelocity Armor-piercing, T30E15 TAM 1238 
Shot, Hypervelocity Armor-piercing, M304 (T30E18) 


(Approximately the same contour as T30E15) ш, 
Shot, Hypervelocity Armor-piercing, T38E5 (2.215-inch shot 
with sabot) 

Shot, Hypervelocity Armor-piercing, T44 75-2-384 & 385 
| 75-14-538 

Shot, Hypervelocity Target Practice, Т45 

(Same contour as H,V.A.P. M304) 

Shell, High Explosive, M58 (ТЗ) 75-18-39. 

(Same contour ав Н.Е, M71) 

Shell, High Explosive, M71 (T8) 76-18-42 

Shell, High Explosive, T15 TAM 20 

Fuze, Base Detonating, M68 73-2-181 and 182 

Fuze, Mechanical Time, M43, M43A1, M43A2, and M43A3 73-17-29 

Fuze, Point Detonating, M48 73-2-140 

Fuze, 21-second Antiaircraft, Mark Ш 73-3-111 

Fuze, Dummy, M44A2 72-5-2 


Fuze, Experimental, National Defense Research Committee 
(Same contour as M43 and M48 Fuzes) 


Plug, Closing 75-14-309E 
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14. 90mm Projectiles (Con.) 


b, Physical Characteristics 


Projectile 


A.P.C. M82 
А.Р. МТ? 
A.P, 733 


Н.У.А.Р, 
ТЗ0Е11 


Н.Ү.А.Р, 
T30E12 


Н.У.А.Р, 
ТЗОЕ14 


H.V.A.P. 
T30E15 


H.V.A.P, M304 
Н.У.А.Р, ТЗВЕБ 
Н.У.А.Р, T44 
H.V.T.P, T45 
Н.Е, M58 

Н.Е. М58 

H.E. M71 

H.E. M71 

Inert M71 

H.E. T15 


„Роге 


M68 
Tracer 


‘Tracer 


Tracer 


Tracer 


Tracer 


Tracer 


Tracer. 


Tracer 
Tracer 
M43 
M48 
Mk, Ш 
M43 
маз 
M44A2 


Weight 
Lb. 


Std 


24,11 
. 23.40 
24.08 


18,80 


21,00 
21,00 
23.40 
23,40 


23,5 


Meas 


24,12 
23.27 
24,01 


14.48 
17,38 
16,5 


16.62 
16,78 


ЕСКЕ 


16,78 
18,80 
20,61 
20.65 


83.19 
23.19 
23.5 


o о н ~ 


8 


1,241 


1.205 


1,188 


14908. 


1,142 
1,788 
1.786 


1.742 
1,136 


_ 0.2475 


0.1510 


0,1380 
0,0286% 


0,1981 


` 0,2628 


0,2528 


0,2753 
0.2751 


0.796 


0,852 


0,1526* 


0,8547 
2.499 
2,478 


2,027 
2,811 


*These values pertain to a projectile without the sabot, as in flight, The base diameter 
was 2,210 in. The body diameter was 2.199 іп, The caliber ів considered 2,215 іп, 


«-' 


14. 90mm Projectiles (Con.) 


c. Drag 
Proj ectile Fuze 
A.P.C. M82 M88 
A.P.C. M82 M88 
A.P.C., M88 M88 
A.P.C. M82 M88 
А.Р. M77 Tracer 
А.Р. M77 Tracer 
А.Р, T33 Tracer 
А.Р. T33 Tracer 
А.Р. T33 Tracer 
A,P.'T33 Inert 
Tracer 
А.Р. | ага 
w/o plug 


"H,V,A,P, T30E11 Tracer 


H.V.A.P. ТЗ0Е12 Tracer 
НМ,А.Р. T30E14 
H.V.A.P. ТЗОЕ15 Tracer 


RH,V.A.P. M304 Tracer 
НАГ.А.Р. T3BED Tracer 


H.V.A.P. T44 Tracer 
H.V,T.P, T45 Tracer 
Н.Е, M58 ү | 
(Closing 
Н.Е, M71 Mk UI 
H.E. M71 МАЗАЗ 
H,E. T15 М44А2 


Report 


1 284 Мау 43 


Мешо Мау 43 
Memo Aug 44 


MR347D Jan 45 
MR347D Jan 45 


Memo Oct 42 
Memo Aug 44 


Memo Aug 44 
MR347D Jan 45 


APG 471,9/18- 
5168 


APG 471.9/13- 
5168 


APG 471,9/13- 
5188 
Memo Dec 44 


Memo Dec 44 
Memo Dec 44 
MR347D Jan 45 


APG 471.91/1 
Memo Jan 45 


Memo May 45 
APG 471.91/1 


BRL 284 Nov 42 


pde 284 May 43 


Memo May 43 
BRL 507 
К-1-9 Mar 44 


| 


| 


Obser- 
vation 


Resist. 
Resist. 


Resist. 
Time 


Resist. 
Resist. 


Resist, 
Resist. 


Time 


Time 


Time 


Resist, 


‘Resist, 


Resist, 
Resist. 


Time 
Resist, 


Resist, 
Time 


Resist, 


Resist, 


Range 
Resist. 


Xo Ф cn а о-да 


Form 
Factor 
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Velocity 
ft/sec. Ky 
2000 ‚135 
2850 ‚109 
2640 110 
2820 ‚110 
3017 307. 
8240 ,095 
2587 .280 
2621 4278 
2666 ‚121 
3029 ‚108 
2808 ‚106 
2598 108 
2595 110 
3556 . 146 
3430 148 
3316 118 
3871 ‚114 
3262 | 
3628 „198 
2607 ,182 
| 8790 117 
3257 4114 
2628 324 
2200 208 
2700 180 
See graph 
3340 .132 


"The drag of the T30E11 Shot was probably increased by rough contours and large yaws. 


**The T38E5 Shot may have had large yaws: only 2 rounds were fired at each velocity, A form 


factor of 1.51 was obtained from range firings. 
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14. 90mm Projectiles (Con.) 


„ве 
DRAG COEFFICIENT 
vs MACH NUMBER __ 
52 SHELL, Н.Е 90MM М7!) 
FUZE, МТ ,МАЗАЗ 


SEE BRL REPORT 507 FOR 
EXPERIMENTAL 


040 


d, Stability 


! No, of Velocity n K 
Prolectile Fuze Report Rounds ft/sec, cal 8 M 
A.P. 733 Tracer § BRLM 336 6 2700 33 212 1,24 
H.V.A.P. Tracer Мето Dec 44 6 3300 32 1,80 1.32 
T30E12 
H.V.A.P. 
TIRE MR347D Jan 45 2 3325 32 17 1.0 
RD . Tracer Мето јап 45 2 _ 3700 32 1.51 0,85 
H.V.T.P. T45 Tracer АРС 471.91/1 8 3330 32 3.95 0.26 
Н.Е. М58 M48 BRL 150 6 1920 20 2.72 1.99 
H.E. M58 M48 BRL 165 | 8 9800 30 1.52 111 

9 2705 32 132 1.25 ue 


H.E. МИ M43 BRL 236 
| (М=2.385) 


е 
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14. 90mm Projectiles (Con.) 
е. Spin f. Pitch of Rifling of 90mm Guns (3.543) 


Shell Н.Е. M71 Gun п-са| 
Fuze N.D.R.C, Gun T1 20 
8!/42 11.9 А.А, Gun T2 30 
Report BRL 408 А.А. Guns М1, M1A1 and ма 32 
No. of Rds. | 4 Gun M3 32. 
Gun МІ (n = 32) 

Muzzle Velocity 2700 ft/sec 

Reynold's No. 2.95 x 108 

К, 0,0059 

СЕ 0.00198 


4.82 


| 


SHOT, A.P.C., 105MM, T13E2; FUZE, B,D., M66A1 ALL DIMENSIONS IN CALIBERS 
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368 


152 846 
20 


| 
| 
| 
| 


SHOT, Н.У.А.Р., 105ММ, T29E4 


x CS 
SHELL, H.E., 105MM, Ml; FUZE, P.D., M48 НЕЕ а: 


Mi 25 14-906 


P 


69) 234 2.345 =“ 


элт кайы: 


4.678 


- SHELL, H.E., 105MM, М1; FUZE, C.P., МТВ 


ALL DIMENSIONS IN CALIBERS 4, 


|.” 


2.07 на 128 
47 


SHELL, H.E., 105MM, T30E1; FUZE, P.D,, M51A4 


SHELL, SMOKE (B.E.), 105MM, M84; FUZE, Т, SQ. M54 


ALL DIMENSIONS IN CALIBERS 
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t 


Th 


P 


SHELL, Н.Е.А.Т., 105MM, M67 


‚ №56 2.62 —— 218 


| ю 2.50 | 168 
ira | -9 4 | 


5.51 


SHELL, Н.Е.А.Т., E81, FOR 4.2 INCH CHEMICAL MORTAR; FUZE, В. D., M62A1, MODIFIED 


ALL DIMENSIONS IN CALIBERS и, 


15, 105mm and 4.2-inch Projectiles 
a, Drawings 


Shot, Armor-piercing Capped, ТІЗЕ? 


Shot, Hypervelocity Armor-piercing, T29E4 


Shell, High Explosive, М1 
Shell, High Explosive, T30E1 
Shell, High Explosive Antitank, M67 


Shell, High Explosive Antitank, M67E1 (Same contour 


as M67) 


Shell, Chemical, M60 (Same contour аз Н.Е, Shell М1) 


Shell, Smoke (BE), M84 


Shell, Пішпілайіле (BE), M314 (T16) (Contour similar 


to Smoke Shell M84) 
Fuze, Point Detonating, M48 
Fuze, Point Detonating, M51A4 
Fuze, Time and Superquick, М54 


Fuze, Dummy, M59 (same contour and weight as М48) 
Fuze, Concrete Piercing, M78 (T105 Туре 6) 


Fuze, Base Detonating, M62 
Fuze, Base Detonating, M66A1 


Fuze, Dummy, T121 (base plug with red tracer) 


Shell, High Explosive Antitank, E81 (4,2" Chem. Mortar): 


Design Study 

Ogive, Union and Cone 

Body 

Cartridge container 

Striker mut 

Pressure Plate 

Rotating Disc 

Driver E21R1 (Comes off in bore) 


b, Physical Characteristics 


Weight 
i ` Lb. 
Projectile Fuze 8tà Meas 
A,P.C. T13EZ M66A1 41.00 40,99 
Н.У.А.Р. T28E4 Tracer 24,80 94,60 
H.E. М1 Mb4 33,00 33,00 
H.E. М1 M59 33.00 32.87 


Н.Е. M1 M78 33.72 33.82 


No, of 
Rounds 


са мо 
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Bethlehem Steel Со, 
| 14017А 


75-4-149, 150 & 161 
75-4-75 
75-4-1653 


75-14-3562, 75-4-1086 
and 107 


76 -4 -91 
16-4-108 


75-1-229 


78-2-140 
13-8-145 
13-3-164 
72-5-5 

73-2-214 
73-2-168 
73-2-178 


ТАМ 1759 
75-4-107 
C8-13-190 (CWS) 
E111-6-4 (CWS) 
Е111-6-5 & 6 (CWS) 

816-13-11 (CWS) 
Е16-18-29 (CWS) 
B111-8-3 (CWS) 


Е А В 

| 2 2 
са!, ДВЕ, Ib. ft, 
1442 0811 3.88 
1.180 0,286 1.416 


1.139 0.554 5,345 
1.749 0.56506 5.899 
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15. 105mm and 4.2-inch Projectiles (Con.) 


Projectile 


Fuze 
H.E.A.T. M67 M62 
H.E.A.T. M67E1 M82A1 
H.E.A.T. M87 1799 
Inert loaded 
(practice) M87 T121 
Н.Е.А.Т. E81 M62Al 

Mod, 
Chem, (WP) 

M80 M48 
Smoke (ВЕ)М84 M54 
Tlluminating(BE) 

M314 ши 


Weight 
Lb. 
Std. Mea 
29.22 28.88 

29,04 
29.23 
29,00 
24,24 
34,31 33.82 
32.87 32,08 
36.46 


*From base of shell without projections. 


c, Drag 


Projectile 


Н.Ч.А.Р, T29E4 


H.E. M1 
H.E. M1 


H.E. Mi 
H.E. M1 


H.E. M1 


Н.Е. МІ 


Н.Е. ТЗОЕ1 


Н.Е.А.Т. M87 
H.E.A.T. M67 


Practice M67 
H.E.A.T. M67 


Fuze 


Tracer 


M48 
MB 


м48. 
M48 


Circular 
Plug 


jHex. 
lug |. 
М51А4 


M82 
M62 


T121 
T93 


} 


Report | 


MR 411 


BRL 186 Nov 41 
K-I-0 Mar 44 


BRL 338 


BRL 284 
BRL 284 


MR 411 


Memo Nov 42 
Memo Oct 44 


Memo Oct 44 


APG 471,822/ 
1830 


No, of 
в. Rounds 


Орвег ~ Proj. 


vation Туре 
Time 8 
Resist. 5 
Resist. 5 
Resist, 
Air 
Stream* 
Resist. 5 

. Resist, 5 
Time 8 
Resist, 2 
Resist. 2 
Resist. a 
Resist. 2 


g B 
cal. ја“ Ib.tt,” 
1.495 0,5086 4,108 
1,486 0,5112 4,123 
1.492 0,513 4.188 
1.575* 0.42778 4,985 
1.707 0.556 5.585 
1.697 0.529 4,33 
1,824. 0.631 5.47 
Form Velocity 
Factor ft/sec. EB 
1.12 3358 1.07 
1.02 1550 4177 
0,93 1519 1161 
See graph 
See graph 
0,79 850 .048 
1.05 1020 078 
1.87 1550 .831 
1.29. 850 „078 
0.71 1020 „053 
1,23 1550 213 
„04 2930 „107 
0,98 2286 „126 
1,06 1018 ‚078 
1.07 1241 ‚172 
1,06 1239 .189 
1,04 1250 ,187 


*The drag, torque and cross wind force of a wooden model of the H.E, Shell М1 were measured by 


the Bureau of Standards in an air stream with a "Standard air speed" of 46 ft/sec and a "Standard 
air density" of 0.0765 15/83, The drag coefficient, moment coefficient (relative to the center of 
gravity ofthe actual projectile) and cross wind force coefficient shown on the following graphs 
were deduced from the air stream measuremenis and smoothed, The yaw-drag coefficient, ap- 
proximately valid for yaws from 0° to 65°, is 0.00414 per deg.? 


кз 


aw! 


DRAG COEFFICIENT 
vs MACH NUMBER ` 
105 MM SHELL,H.E. MI 


FUZE,PD, M48 


= 


“ 


M 125 1.5 175 2.0 g.25 2.5 


| DRAG COEFFICIENT ув YAW 
SHELL Н.Е. 105 MM, MI 
| FUZE P D. M48 
AIR SPEED 45 FT/SEC 
20 | 


МР 


и TLEL 


LL 
ЧИН 
LN 

---4-13 
БЖ 


о” 20° 40” вое во $ юс 60” 
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92 


_ MOMENT COEFFICIENT vs YAW 
цайн Ю5 MM, MI 
FUZE, PD. M48 

~ SPEED 45 FT/SEC 


SHELL. H.E. Ю5 MM, MI 
FUZE P D. M48 
~ АВ SPEED 45 FT/SEC 


ГГ ГЕ 
БЕНБЕНИНЕЕ 
EENET 
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15. 105mm and 4,2-inch Projectiles (Con.) 


ы d. Stability 
No, of 
Projectile Fuze Report Rounds 
A.P.C. Т1ЗЕЗ M86A1 8 
H.V.A.D. T28E4 Tracer MR 411 5 
H.E, М1 M54 Memo 1 
H.E, Mi M59 BRLM 265 7 
Dummy 

H.E.A.T. M67 M62 1 
H.E.A.T. M67 M82 d 
H.E.A.T. МЕТЕ) Мб8А1 8 
H.E.A.T. E81 M82A1] APG 471,381/33 5 
(4.2" Mortar) Mod. 
Chem. (WP) M80 M48 3. 
Smoke (BE) M84 M54 3 
Tlluminating (BE) 

M314 E 3 


*See par, 15c and graph. 


^a 


е. Pitch of Rifling 


Cannon 
Gun (А.А.) 105mm, МЗ 
Gun (А.А.) 105mm, T4 (L.H. twist) 
Gun, 105mm, ТБЕ1 and T8 
How., 105mm, M2A1, M3 and M4 
How., 105mm, M2A1E3 
Mortar, Chem., 4,2", E34R1 


Velocity 


ft/sec. 


2800 
3700 


2675 
1550 


778 
1285 
1285 


670 


1230 
1270 


1226 


Caliber 
in. 


4.134 
4.134 
4,134 
4.134 
4,134 
4,200 


SHELL, H.E., 4.5-INCH, M65; PLUG, CLOSING, 75-14-309Е 


ALL DIMENSIONS IN CALIBERS 


T 
И 
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16, 4.5-inch Projectiles 


а. Drawings 


Shell, High Explosive, M65 
Fuze, Point Detonating, M48 
Fuze, Point Detonating, M51 


Fuze, Concrete Piercing, M78 (T105 Туре 8) 


Plug, Closing 
Plug, Circular 


Fuze, Experimental, National Defense Research 
Committee (same contour as M48 and М51 Fuzes) 


b, Physical Characteristics 


Weight 
Lb Noo € 247 ME 
Projectile Fuze Std Meas Rounds cal lb.ft." ЊЕ, 
H.E. M65 M48 55,00 54.99 4 1.837 1.004* 10,79* 
Н.Е. M65 M$1 85,00 
H.E. M66 М78 88,72 55,75 5 1.853 1,187% 11,495 
*These values appear to be erroneous when compared with the moments of inertia 
2% of other H.E, Shells (See BRL MR 285), 
d / с. Drag 
Obser- Proj. Form Velocity 
Projectile Fuze Report vation Type Factor ft/sec, 
H.E. M65 M48 BRL 284 Aug 42 Resist. 2 1,08 1806 
0,99 2252 
H.E. M65 M78 . Memo Mar 44 Resist, 2 1,18 2245 
Н.Е. M65 Plug, Memo June 42 Resist, 2 1.67 1799 
Closing 1,82 1998 
1.96 2268 
| 1.92 2269 
Н.Е, M85 Circular; BRL 284 Resist. 5 1.38 1842 
Plug 
4, Stability 
Piteh of Rifling: 25 calibers 
Мо, of Velocity K 
Projectile Fuze Report Rounds ft/sec, ЕСЕ СМ. 
у H.E. M65 М51 BRLM 285 8 9875 2,00 1.33 
у Н.Е. M65 M78 BRLM 285 5 2210 1.75 1,99 


15-2-297 
73-2-140 
73-2-145 
73-2-214 


75-14-309Е 
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16. 4,6-іпсһ Projectiles (Con.) 


e, Spin 


Shell 

Fuze 

з'/а? 

Керогі 

№. of Rds. 

Gun 

Muzzle Velocity 
Reynold's Мо, 


к, 


с! 


DF 


H.E. M85 
N.D.R.C. 

18.1 

BRL 408 

3 

МІ (n = 25) 
2275 and 1820 
3.59 x 108 
0.00535 


0.00183 


163 


SHELL, H.E., 120MM, M73; FUZE, M.T., M61 


ALL DIMENSIONS IN CALIBERS 


-., 


11, 120mm Projectiles 


SHELL, H.E., 120MM, МТЗ; PLUG, CLOSING 75-14-300E 


2. Drawing 


Shell, High Explosive, M73 (Т5) 
Fuge, Mechanical Time, M61 (T31E2) 


Piug, Closing 


Fuze, Experimental, T75E6 (the plastic cap 


of this fuze has the same contour as the M61 


Fuze.) 


b. Physical Characteristics 


Projectile 
Fuze 


Weight: Standard 


Measured 


No, of Rds, 
g (7,90) 

А 

В 


с, Drag 


Projectile 

Fuze 

Report 
Observation 
Projectile Type 
Form Faetor- 


Velocity 


Ко 


H.E. M73 
M.T. M61 
50.00 1b. 
49,76 lb, 

10 

1,681 cal 
1.072 15.1." 
8.550 19.8..2 


Н.Е. М73 

Plug, Closing 
BRL 284 Aug. 42 
Resistance 

1 

1.18 

3000 ft/sec 

.244 


75-18-40 
73-17-71 
75-14-309Е 


ALL DIMENSIONS IN CALIBERS 


d, Stability 


Shell 

Fuze 
Report 

No. of Rds. 
Velocity 
Mach Мо, 


Cannon 


Caliber 
n 
8 


Км 


e, Spin 


Shell 
Fuze 
s/a? 
Report 


No, of Rds. 


Gun 
Caliber 


n 


Н.Е. M73 
М.Т. M61 
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BRL 237 (Rev. July 41) 


10 


3040 ft/sec 
2.848 


6" Gun M1900 with 


4,7" liner T2 
4,700 in. 
25 cal 
2,84 
1.08 


Н.Е, M73 
ТТБЕВ 
12.8 

BRL 569 
10 

120MM М1 
4.700 in 
30 cal 


Muzzle Velocity 8010 ft/sec 
(1,12 to 3,78) х 109 


Reynold's No. 


“4 


3 
C DF 


0.00482 


0,00158 
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18. 6-inch Projectiles 


ALL DIMENSIONS IN CALIBERS 


PROJECTILE, COMMON, 6", MARK 20 


в. Drawing : | 
Projectile, Common, Mark 20 Naval Bureau of Ord. 57018 


b, Physical Characteristics 


Projeciile Common, Mark 20 
Weight* 103,3 15 

gt 1,633 cal 

A* 3,364 15.42 

в 24,65 16,42 


*Computed from dimensions on drawing. 


c. Drag, Moment and Cross Wind Force: 


The drag, torque and cross wind force of a wooden model of the 
Navy 6" Common Projectile were measured by the Bureau of Standards 
in an air stream with a "standard air speed" of 45 ft/sec and a "standard 
air density" of 0.0766 lb/ft, The results are given in BRL Report 261, 
which also includes data taken from the Naval Proving Ground Report 
8-72-4(49) on underwater trajectories, The drag coefficient, moment 
coefficient (relative to the center of gravity of the actual projectile) and 
eross wind force coefficient shown onthe following graphs were deduced 
from the air stream measurements and smoothed. The фен -drag coef- 
flclent, valid for yaws from О to 55", із 0.00396 per deg. 
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МАЯК 20 
К SPEED 45 FT/SEG ` 


= 
23 
кг 
SE: 
Ро 
шы 
ЗЕ 
ov 
« 
T 
0. 


140* 


i20* 


509 


МАНК 20 


ў 


АВ SPEED 45 FT/SEC. 


COMMON 


6 INCH 


3 
5 
ğ 
ES 
8 
Е 
š 
s 


PROJECTILE 


CROSS WIND $a COEFFICIENT 
vs . . 

PROJECTILE, 6 INCH, COMMON, 
MARK 


Р 
AIR SPEED 45 FT/SEC 


ALL DIMENSIONS IN CALIBERS 


PROJECTILE, А.Р,, 155MM, М112 
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SHOT, Н.У.А.Р., 155MM, Т36 


3.72 


SHELL, Н.Е., 155MM, MARK I; WOODEN PLUG 


2 Ч t: й 
e. T іы ана ава Sn 
О. 


ов 


SHELL, H.E., 155ММ, MARK 3; FUZE, P.D., M46 


ALL DIMENSIONS IN CALIBERS 
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SHELL, H.E., 155MM, M101; FUZE, С.Р., M78 


3.905 


SHELL, H.E., 156MM, M102; HEXAGONAL PLUG 
ALL DIMENSIONS IN CALIBERS 
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SHELL, H. E., 155MM, M107; FUZE, P.D., M51 
ы E қы 
120 ~ Bt. А 
28 


қ 100 и ~ b] | 
1 RETAINING CAP | | | | | 
: | i 
| | ІЗ»: 
| 1 
| | 
|-- лот L | 
t 


2 RETAINING CLIP 


3 CARTRIDGE CONT») ER 


SHELL, H.E., 155ММ, T36; FUZE, P.D., M48 


SHELL, Н.Е., 155MM, T24E1; FUZE, P.D., M48 


» | ALL DIMENSIONS IN CALIBERS 


SHELL, ILLUMINATING, 155MM, 722; FUZE, M.T., ТИ 


ALL DIMENSIONS IN CALIBERS 
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19. 155mm Projectiles 


a, Drawings 


Projectile, Armor piercing, M112, M112B1 and M112B2 
Shot, Hypervelocity Armor -ріегсіпе, T35 


Shell, High Explosive, Mark 1 

Shell, High Explosive, Mark 3 

Shell, High Explosive, M101 (T2) 

Shell, High Explosive, M102 

Shell, High Explosive, M107 

Shell, High Explosive, Т24Е1 (with the 3-1/2 inch increment 
cartridge container, 457G) 


Shell, High Explosive, T36 


Shell, Chemical, Mark "А1 
Shell, Illuminating, M118 (T21) 
Shell, Illuminating, T22 


Adapter-Booster, Mark ША (Adapts Н.Е. Shell Mark 3 іо. 
P.D. Fuze M46) 


Fuze, Point Detonating, M46 

Fuze, Point Detonating, M48 

Fuze, Point Detonating, M51, М51А1 and M51A2 
Fuze, Point Detonating, M57 (T18E2) ши 


Fuze, Experimental, National Defense Research Committee 
(same contour as M48, Mb1, M57 and М59 Fuzes) 


Fuze, ‘Concrete Piercing, МТВ (1105 Туре 6) 
Fuze, Dummy, M59 


Розе, Mechanical Time, T17 (same contour as М.Т, Fuzes M43 
& МбТ, P.D. Fuzes M48, M51 в M57, etc.) 


Fuze, Base Detonating, M60 


75-4-101 


TAM 1417 & 
1412 


7175-4-25 
75-4-36 
75-4 -80 
75-4-82 
75-4-99 


TAM 458 & 
457 


TAM 1433, 1434 & 
1 


828 
75-4-86 
TAM 72 
TAM 72 


78-1 -55 


73-2-128 
73-2-140 
73-2-145 
73-2-138 


78-2-214 
12-5-8 


T3-2-74 
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19. 155mm Projectiles (Con.) 


b. Physical Characteristics 


Weight 
Lb. No, of g А 2 
Projectile Fuze Std Меав Rounds cal ЮЛ. 
 A.P.MI12B2 -М680 100 98.54 19 
H.V.A.P. T35 56,50 1 
Н.Е. Mk 3 M46 94.7 92,56 10 1.536 3,349 
Н.Е, M101 M48 96,0 93,75 20 1.538 3,434 
Н.Е. М101 MB1A1 95,0 95,04 21 
Н.Е. М101 M78 96.72 95,02 5 1.552 3,36. 
Н.Е. M107 МБ 95.0 
Н.Е. T24E1 M48 57,70 
calculated from design 
H.E, T36 M48 56.00 1,002 1.038 
Same w/o clip M48 56.00 1.002 1,938 
W/o retaining . мв 53.53 1,108 1.938 
сар 
W/o ына | 
ы or clip M48 53.53 1.103 1.936 
W/o cartridge 
container, re- V. 
taining сар на M48 61,84 1.155 1.832 
cup Meas. 
Chem. Mk 7A1 M57 94.83 965,68 20 
(H3) (Stmulated HŠ) 
Шит, М118 M59 103,08 101,44 1 1,413 8,78 
Шат, "722 T17 102.18 1 1.408 3.83 
с, Dr 
ы. Obser ~ Proj. Form 
Projectile Fuze Report vation Type Factor . 
А.Р. м1281 M80 Memo Jan 44 ` Resist, 6 . 0,88 
А.Р, M112 M80 Memo Jan 44 Resist. 6 0.88 
А.Р, M11252 M80 К-1-9 Mar 44 Resist, 8 0.91. 
А.Р. М11282 M80 Memo Feb 44 Resist, 8. 0,91 
Н.У А.Р. T35 Мето Мау 45 Time 8 1.03 
H.E. Mk 1 Wood BRL 186 Nov 41 Resist. 5 0,98 
Plug 1.21 
1.45 
H.E. M101 MB1A1 К-1-9 Mar 44 Resist. 5 ‚80 
Memo Fab 441 480 
BRLM 287 ‚84 
0.83 
М78 BRLM 28" . Realst, 5 0.88 


H,E. M101 


10,72 
10,72 


10.88 | 


10.38 


9.01 


23,80 
25.41 


Velocity 


ft/sec, 


1453 
1815 


2037 
2341 


3630 


1082 
1357 
1476 


1951 
2080 
2396 
2779 


2396 


w... 


19, 155mm Projectiles (Con.) 


Projectile Fuze 
H.E. M101 МБЈА1 
Н.Е. М102 Нех. 
Plug 
Н.Е, M107 M51 
H.E. T36 M48 


Same w/o clip — M48 
W/o retaining — зад 


M48 


Го cartridge M48 
container, re- 

aining cap, or 

clip 


Н.Е, Т38 M48 
w/o clip 


W/o retaining M48 
cap or.clip 


W/o cartridge) M48 
container, re- 
taining cap or 

clip 


Шат, M118 M59 


Шат, Та? T17 


Obser- Proj. Form Velocity 
Report vation Type Factor ft/sec, 
BRL 16 & 338 Air See graphs 
Stream* 
BRL 166 Nov 41 Resist. 5 1.28 1995 
Memo Jan 44 Resist. 2 0,93 872 
1.04 1013 
1,00 1208 
1,11 1511 
1.23 1844 
N.B.S, у1-4/64 2 1 0.771 100 
Jan 45 tunnel 1 0,806 100 
APG 471,151/555 ёх 1 0,640 100 
and 557 scale, 1 0,644 100 
wooden 
plug 1 0.704 100 
These values аге for 0° yaw; see К, curves 
Mach 
No. 
BRLM 361 Wind 1 0.40 0.6 
tunnel 0,30 0.8 
2-in 0,33 0.9 
models 
1 0.31 0.6 
0.29 0,8 
0.31 0.9 
1 0.44 - 0,6 
0,35 0.8 
0.37 9,9 
These values are for 0° yaw, 
Velocity 
Memo Apr 44 Resist. 6 0,936 6840 
1,02 989 
Memo Apr 44 Resist. 8 1.11 1439 
1.13 1988 


,032 
.030 
044 


.025 
.028 
‚042 


-035 
03$ 
‚050 


078 
‚089 


192 
180 


*Measurements of underground trajectories of Н.Е. Shell M101 аге given in BRL Report 16, 
The drag, torque and cross wind force of à wooden model were measured by the Bureau of 
Standards in an air stream with à "standard air speed" of 45 ft/sec and a "standard air den- 
sity" of 0.0785 lb/ft, The drag coefficient, moment coefficient (relative to the center of 
gravity of the actual projectile) and cross wind force coefficient shown onthe following graphs 
are smoothed results deduced from the air stream measurements of the model placed in two 
opposite orientations. The yaw-drag coefficient, approximately valid for yaws from 0 to 55°, 


13 0,00508 рег deg, 
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156mm Projectiles (Con.) 


d. Stability. 


Projectile 


Н.Е, Mk 3 
Н.Е. M101 


H.E. M101 
H.E. M101 
Н.Е, ТЕ! 


Chem, Mk 7A1 
(Simulated. HS) 


Н.Е. T36 
Same w/o clip 
W/o retaining 
cap 

W/o retaining 
cap or clip 
W/o cartridge 
container, ге- 
taining cap or 
сир 


.Ё.Т38 
/о clip 


s 


= 


W/o retaining 
cap or clip 


—— 


/о cartridge 
container, ге- 
taining cap or 

elip 


Fuze Report Rounds ft/sec. No, 
M46 BRL 102 5 1929 1.688 
M48 ВЕІ, 162 1) 1934 1,686 
7 2415 2.132 
M78 BRLM 287 8 2410 
M51A1 BRL 16 4 338 See par, 19с and graph 
M48 Memo Dec 44 878. 
6 1967 1,801 
№7 Ваг 217 | 2448 2243 
Pitch of rifling 30 calibers 
M48 N.B.S, у1-4/64 Full 100 
M48 Jan 45 scale 100 
M48 — APG 471.151/555 xu 100 
M48 wind 100 
tunnel 
M48 100 
These values are for 0" yaws; see Км 
M48 BRLM 361 2-in 0.6 
models | 0.8 
in 0,9 
M48 wind 0.6 
tunnel 0,8 
| 0,9 
M48 0,6 
0.8 
0.8 


Pitch of Rifling 29.89 calibers (Angle 87) 


No, of Velocity ' Mach 


. + 


These are average values for yaws up to 10”, 


1.41 


1.28 
141 


1.48 


1.31 


1,32 
1,44 


1,23 
1,38 


1,32 


1,32 
2,47 


Curves, 


ek rr река ве 
* * = “ * ГЭ 
мъ tO -2 бо Boo + бе be 
Oo co CO со as“ 


1.22 
1.13 


1.18 


147 
0,72 


нон вы ыы 
moo әк бо 


ч 
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19. 155mm Profectiles (Con.) 


е. Cross Wind Force 


СІ. Spin 


Shell 

Fuze 

5'/82 

Report 

No, of Rds, 

Gun 

Muzzle Velocity 
Reynold’s No, 


.Model Mach 


Projectile  Fuze Беш Dia, М. К 
H.E. T36 M48 BRLM 361  2-in. (0.6 .59 
w/o clip | 0,8 . 58 
0.9. ,58. 

W/o retaining} M48 ， . [0,8 59 
сар or clip : 0.8 „59 
| 0.9 .53 

w/o cartridge] M48 | 0.6 88 
container, ге-` | 0,8 ‚66 
taining сар or | 0.9 .80 

clip 


These are average values for yaws up to 10" 
See graphs of cross wind force ceofficient, normal force coefficient, and 
distance from center of pressure to base of shell body, determined from 
measurements by National Bureau of Standards on full scale models. 


Н.Е. М101 M51A1 -BRL 338 155ММ See par, 18c 
and graph 


е. Pitch of Rifling of 155mm Guns (6,1027) 


H.E. M10} Gun 


МЕС. Guns, М1917, М1917А1 апа M1918M1 

10,8 Guns, М1, M1A1, М2 and M3 

BRL 408 Howitzers М1917, M1917A1, M1917A2 anà M1918 
2 Howitzer М1 

M1A1 (n = 25) . Mortar Т10 

2100 and 2800 ft/sec 

5,38 x 106 

0.00885 

0,00147 


n-cal | 
29.89 
25 
25,586 
25 

80 
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DRAG COÉFFICIENT vs YAW 
SHELL, H.E. 155 MM, MIOI WITH 
FUZE PD. MSIAI 

AIR SPEED 45 FT/SEC 


% 100“ 180“ мб” Бо“ id bd 
| MOMENT COEFFICIENT vs YAW 
| | SHELL, HE ,155 ММ, MIO! WITH 
TE FUZE PD, М5ІАІ 
| | | AIR SPEED 45 FT/SEC | | 
ЖТТ [ 


tage мое кое во: 


а" 


SHELL Н.Е. 155 MM, МО, WITH 
FUZE Р.О.МЭА: 
AIR SPEED 45 FT/SEC 


DRAG COEFFICIENT Уз YAW SQUARED 
155 ММ H.E. SHELL, T36 
PD FUZE M48 

WIND SPEED ЮО 2/5 


40 


111 


112 


DRAG COEFFICIENT уз YAW SQUARED 
155 ММ H.E.SHELL, Т36; WITHOUT 
RETAINING CLIP 
P.D. FUZE M48 


DRAG COEFFICIENT vs YAW SQUARED 
155 MM H.E.SHELL, T36; WITHOUT ` 
RETAINING CAP 
PD.FUZE M48 

WIND SPEED 100 F/S 


DRAG COEFFICIENT vs YAW SQUARED 
1$5 MM H.E. SHELL, T36; WITHOUT 
RETAINING CAP OR CLIP 
PDFUZE M48 
WIND SPEED 100 F/S 


150 3 
ыг 294 аи. роб у ы | ха ace 


DRAG COEFFICIENT vs YAW SQUARED 

155 ММ НЕ. SHELL, T36; WITHOUT 

CARTRIDGE CON 
| PD. FUZE М48 

WIND SPEED 100 F/S 


MOMENT COEFFICIENT vs YAW 
155 MM Н.Е. SHELL, T36 


8 Ю 
YAW “DEGREES 


MOMENT COEFFICIENT vs YAW 
155 MM H.E.SHELL, T36; WITHOUT 
RETAINING CLIP 
PD. FUZE M48 
WIND SPEED 100 FT/SEC 


MOMENT COEFFICIENT у8 YAW 
|55 MM H.E. SHELL 736 WITHOUT 
RETAINING CAP | 
P.D. FUZE M48 
WIND SPEED 100 FT/SEC 


MOMENT COEFFICIENT уз YAW 
155 MM НЕ. SHELL, T36; WITHOUT 
RETAINING CLIP OR CAP 
FUZE, PD. М48 
WIND SPEED 100 FT/SEC 


5 vau peonE E М Е 
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MOMENT COEFFICIENT уз YAW 
155 MM НЕ. SHELL, Т 36; WITHOUT 
CARTRIDGE CONTAINER, RETAINING CAP OR СЫР 
PD. FUZE M48 
WIND SPEED ЮО F/S 


155 MM НЕ. SHELL, T36 
PD.FUZE M48 ____ 
WIND SPEED ЮО FS 


я 


4 10 
YAW-DEGREES 


Ы 


CROSS WIND FORCE COEFFICIENT vs YAW 
155 MM H.E.SHELL, T36; WITHOUT 
RETAINING CLIP 
P.D. FUZE M48 
WIND SPEED ЮО F/S 


wt 


CROSS WIND FORCE COEFFICIENT vs YAW 
155 ММ H.E. SHELL, T36, WITHOUT 
RETAINING CAP 
WIND SPEED 100 F/S 
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CROSS WIND FORCE COEFFICIENT vs YAW 
155 MMHE. SHELL, T36, WITHOUT 
RETAINING CAP OR CLIP 
Р D. FUZE M48 
WIND SPEED 100 F/S 


CROSS WIND FORCE COEFFICIENT уз YAW 
155ММ Н. E, SHELL, T36, WITHOUT 
CARTRIDGE CONTAINER, RETAINING CAP OR CLIP 
P. D. FUZE M48 
WIND SPEED 100 F/S 


в 10 
YAW- DEGREES: 


: | | | | 155ММ HE. SHELL,T36 
| | | P.D. FUZE M48 
WIND SPEED 100 F/S 


| | NORMAL FORCE COEFFICIENT ув YAW 
; | 155 MM H.E.SHELL,T 36; WITHOUT . 
' RETAINING CLIP | 
PD. FUZE M48 
WIND SPEED 100 F/S 


NORMAL FORCE СОБЕРЕКЈЕМТ vs YAW 
155 MM H.E. SHELL,T36, WITHOUT 
RETAINING CAP 
PO. FUZE M48 
WIND SPEED 100 F/S 


NORMAL FORCE COEFFICIENT vs YAW 
155 MM H.E. SHELL T36 WITHOUT 
RETAINING CAP OR CLIP 
P.D, FUZE M48 
WIND SPEED ЮО FT/SEC 
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NORMAL FORCE COEFFICIENT vs YAW 
155 MM HE. SHELL, T36, WITHOUT 

CARTRIDGE CONTAINER, RETAINING CAP OR CLIP 
P D. FUZE M48 

WIND SPEED 100 F/S 
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10 2 
YAW -DEGREES 


СЕМТЕК OF PRESSURE vs YAW 
155 MM H.E. SHELL T36 
РО. РОТЕ M48 
WIND SPEED 100 F/S n 
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DSSTANCE FROM ВАЗЕ~ CAL. 


CENTER OF PRESSURE vs YAW 
155 ММ HE. SHELL, T36, WITHOUT 
RETAINING. CLIP 
PD. FUZE M48 
WIND SPEED 100 F/S 


CENTER OF PRESSURE vs YAW 
155 ММ НЕ. SHELL, T36; WITHOUT ` 
RETAINING CAP 
PD. FUZE M 48 
WIND SPEED 100 FS 


5 хам-рканЁ 
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CENTER OF PRESSURE vs YAW 
155 ММ H.E. SHELL, T36; WITHOUT 
RETAINING CAP OR CLIP 
РО. FUZE M48 
WIND SPEED 100 FS 


DISTANCE FROM BASE. СА. ` 


8 10 
YAW-DEGREES 


CENTER OF PRESSURE vs YAW 
155 MM НЕ. SHELL,736; WITHOUT 
CARTRIOGE CONTAINER, RETAINING CAP OR CLIP 
PO FUZE M48 
WIND SPEED 100 FAS 
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2 “НИЛ шз ВИИИ 1: 


SHELL, 8", H.E., M103; FUZE, P.D., M51A1, MOD. 1 


4.38 


SHELL, 8", Н.Е., М106; FUZE, P,D., M51 


3.61 
3.40 


_ PROJECTILE, PROOF, 8", 79; CIRCULAR PLUG 


ALL DIMENSIONS IN CALIBERS 
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20. 8-inch Projectiles 


а, Draw ings 


Shell, High Explosive, M103 (T2). 
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—————————————————À— —————— ss TN ___"" "гони 


DF 


75-4-87 
Shell, High Explosive, M108 . | 75-4-78 
Projectile, Proof, T9 (Modification of Н.Е. Shell GA 1757 and 
Mark 1) d 75-4-23 
Fuze, Point Detonating, М51 13-2-145 
Fuze, Point Detonating, M61 Modification 1 -73-2-163 
Rev, 1 
Fuze, Experimental, National Defense Research 
Committee (Same contour as M51 Fuze) 
b, Physical Characteristics | 2 8 
Weight Мо, of в 2 2 
Projectile Fuze Lb. Rds, cal ЊЕ, lb, ft. 
Н.Е. M103 M51 Mod, 1 240 20 1,460 15.83 104.43 
Н.Е. М106 мы 222 200 
Proot T9 Circular | 200 
Plug 
5 з, Drag ЯГ 
Obser- Proj, Form Velocity 
Projectile Fuze Report vation Туре Factor ^ ft/sec, Кр 
` H.E. M106 M51 BRL 284 Aug 42 Resist. 5 0.86 815 049 
| 0.92 1370 157 
0,79 1940 .180 
Proof T9 шэн BRL 284 Aug 42  Resist. 1 0,53 820 047 
Plug 0,43 1380 .109 
á, Stability e. Spin 
Shell Н.Е. M103 Shell H.E. M108 
Fuze МЫ Mod. 1 Fuze N.D.R.C.. 
Report BRL 380 8'/a2 10.6 
Мо. of Rds, 4 Report BRL 408 
Velocity 2150 ft/sec No, of Rds, 2 
n 25 cal Gun МЕТ (па25) 
8 2,34 Muzzle Velocity 1950 ft/sec 
Ky 1.515 Reynold’s No. 6.10 x 108 
. K A 0.0043 
EE с! 0.00172 


+ 
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21, 240mm Projectiles 


4.40 


6.00R 


SHELL, 240MM, H.E., Мі14 FUZE, P.D., M51. 


a, Drawing E b, Spin 


Shell, High Explosive, M114 | 1715-4-92 Shell 
Fuze, Experimental, National Defense Research Fuse 
Committee (same contour as M61 Fuze) Weight 
gua? 
: Report 
No. of Rds, 
` Howitzer 
Caliber 
n 
Muzzle Velocity 
Reynold’s No. 


ALL DIMENSIONS IN CALIBERS 


H.E, M114 
N.D.R.C. 
380 1b. 
10.7 

BRL 408 


M. 


MUTI) 

9.449 in, 

25 

1500 and 2300 ft/sec 
7.48 x 108 

0.0026 


0,00097 


t 
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WLS “а-ы: “0198 


1XUVK “PENSE “871-9651 ONTIS 


зяяепуо NI SNOESNSNWIG ТТУ ` 


SLUG, 15-LB., S-INCH, MARK I 


PROJECTILE, PROOF, 155MM SIMULATING THE Н.У А.Р, SHOT T35 


ALL DIMENSIONS IN CALIBERS 
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war о | о 


22, Drag of Slugs 
а. Slugs with 45^ bevel 


Resistance firings made with 37mm, 76mm and 3-in, Slugs, at velocity 
from 1450 to 2700 ft/sec, 


Tilustration: 75mm 15,96 1b. Slug Mark 1 


Reports: О.Р. 4886 BRL 289 
Graph: К. vs. M 


b. 57mm 2,4 lb. Slug 


Resistance firings at velocitles from 2890 to 4325 ft/sec 
Reports: BRI, 289, Memo Apr 42, Memo Nov 42 


Drg. (Fig. 4, BRL 289) 
Graph: к, v8. M 


€, 3-inch 15 1b, Slug Mark 1 
Resistance firings at velocities from 600:to 2900 ft/sec 


Reports; О.Р. 4868, BRL 289 
Graph: Кт, vs. М 


d. 155mm Proof Projectile 
Simulating the H.V.A.P. Shot T35 


Weight 58,8 1b. 
Resistance flrings 


Memo Mar 46 May 45 
Form Factor (1) 2.36 2.5 
Velocity (ft/sec) | : 2620 3225 
Drag Coef (қ у 0.513 0.508 


е. 40mm 2.375 16, Flat Head Shot 
(No bevel; corners rounded with 0.15" radius at head and 0.7" radius at base.) 
Resistance firings at Valcartier, Canada, at velocities from 2000 to 3000 ft/sec, 


Report: BRL 284 . Мау 43 


К, = 0,625 
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vs MACH NUMBER 
SLUGS WITH 45* BEVEL 
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v8 MACH NUMBER . 
SLUG,2.4-L8, 57 MM 


хө 


DRAG COEFFICIENT 
ve MACH NUMBER 
SLUG, 15 LB., 3-INCH, MARK I 


й А І 12 за £0 a4 #8 з? 35 
M 
23. Drag of Spheres 
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Resistance firings of 9/18" smooth spheres in Aerodynamic Range. ыы. BRL 514. Graph: Кр vs 


M (Figs. 4 and 9) 


DRAG COEFFICIENT 
’ vs MACH NUMBER 


SPHERE, 9/16 INGH | 
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24, Point Fuzes 


а, Drawings 
Fuze, Point Detonating, M46 73-23-1236 
Fuze, Point Detonating, M47 Ч3-8-157 
Fuze, Point Detonating, M48 73-2-140 
Fuze, Mechanical Time, M43 ` 78-T7-29 


Booster, M20 | 73-2-112 


All the following fuzes have the "standard" contour and weigh 
approximately 1.41 lb, without the booster: 
Point Detonating, M48, М48А1 and M4BA2 
Point Detonating, M51, М51А1, М51А2 and мб1АЗ 
Point Detonating, M57 
Time and Superquick, M54 and M55 
Mechanical Time, M43 and M87 
Dummy, M44, М44А1, M59 and M73 


b, Physical Characteristics (ВЕІ, Report 163) 
Weight С.а. to 


Fuze Booster Meas. Shoulder А 2 B 2. 

р Іо. df ва. 
р.р. M46 5 0,711 0.59 “0006 007 
P.D. M47 - 0.704 0.53 ,0005 «007 
P.D. M48 - 1.400 “0.58 .0048 .008 
M.T. M43 - 1.389 . 0.86, .0049 ,008 
- e M20 0,199 0,958 .0028 .004 
р.р. м48 M20 2.206 -0,08 ,0076 .028 
м.т. м43 ^ M20 2188. 0.08 0077 026 


*То rear of booster -indicates C.G. is ‘behind shoulder 


PROJECTILE TYPE І 


PROJECTILE TYPE 2 


ALL DIMENSIONS IN CALIBERS 


PROJECTILE TYPE 5 


PROJECTILE TYPE 6 


PET 


PROJECTILE TYPE 7 


ALL DIMENSIONS IN CALIBERS 


DRAG COEFFICIENT, Ко 


vs MACH'S RATIO ша! 


PROJECTILE TYPE 8 


5391037053 ТУОНА 30 WYG 52 
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DRAG COEFFICIENT É 
v8 MACH'S RATIO u/a 
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№ NPL WIND TUNNEL 


хе PR. FIRINGS —SINGLE ROUNDS 


| 4 DRAG COEFFICIENT, К 
| ys МАСН5 RATIO W 


X ЗІК. РИНКОВЕ - MEAM OF 3 ROUNDS 
m 2 PROF FRINGS- SINGLE ROUNDS 
^ WPL WIND TUNNEL RESULTE 


FORM FACTOR-HEIGHT OF OGIVE CURVES 
(EMPIRICAL CURVES FROM B.RL. REPORT NO.284) 
PROJECTILE TYPES 12,586 


SEE BAL REPORT 84 FOR Е KPERIMENTAL BASIS 


жы 
- 
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26, List of Reports on Aerodynamics of Spinning Projectiles 
a, Ballistic Research Laboratories Reports 


X-113 ; Hitchcock, H.P., Resistance and Stability of Projectiles: Experimental Methods ала Details 


of Computation 

18 То, N.A., The Underground Trajectory and Yaw of the 155mm T2 and T3 Projectiles 

27 Hitchcock, H.P., Resistance Functions of Various Types of Projectiles 

30 Hitchcock, H.P., Stability Factors of Projectiles (Rev. Sept. 1940) 
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Functions 
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138 Hitchcock, H.P., Stability of 37mm Shell T12 | 

138 | Hitchcock, H.P., Firing Sidewise from an Airplane: IL Effects of a 400 mile per hour 
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150 Hitchcock, Н.Р., Stability of 90mm Shell T3 
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240 Hitehcock, H.P., Drag on Conical Heads НЬ 

252 Hitchcock, H.P., Stability of 40mm Shell Mark ішуі 

257 Hitchcock, Н.Р., and Kent, К.Н., Ballistics of Caliber 0,80 Bullet, А.Р., T84 

261 Hitchcock, H.P., Underwater Trajectory of a Spinning Projectile 

267 Hitchcock, Н.Р., Exterior Ballistics of Small Arms Bullets 

276 Hitchcock, H.P., Aerodynamics of Small Arms Bullets 

278 Hitchcock, H.P., Aerodynamics of Calilers 0,30 and 0,50 Incendiary Bullets М1 
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284 Hitchcock, Н.Р., Form Factors of Projectiles 
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26. List of Reports on Aerodynamics of Spinning Projectiles (Con.) 
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Hitcheock, H.P., Stability of Experimental 57mm Shells 

Hitchcock, H.P., Underground Trajectory of a Spinning Projectile 
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` Projectile, A.P.C., 57mm, M86; Fuze, B.D., M72 


Shot, H.V.A.P., 57mm, Т14 

Shell, H. E,, 57mm, T16; Fuze, Dummy, T66 

Shell, H.E., 57mm, T18; Fuze, Dummy, Т87 

Shell, H.E., 97mm, M306; Fuze, P.D. 

Shell, H. E.A.T., 57mm, T20, Туре IA; Fuze, B.D., T94 
Shell, H, E. A. T., 57mm, 120, Туре ПА; Fuze, B.D., Т94 
Shell, Н.Е.А.Т., 57mm, T20E1; Fuze, B.D., ТӨ4Е1 
Shell, H. E, A. T., 57mm, M307; Fuze, P.L, T123E1 
Projectile, A, P.C., 75mm, M61; Fuze, B.D., М66А1 
Shot, A.P., 75mm, M72 

Shot, H.V.A.P., 75mm, T27 

Shot, H.V.A.P., 75mm, T45 

Shell, H.E., 74mm, М48, Fuze, P,D., M38A2 

Shell, H.E., 76mm, M48; Риге, P.D., M48 

Shell, H. E,, 75mm, M48; Fuze, С.Р., M78 

Shell, H.E. 75mm, Mark 1; Hexagonal Plug 

Shell, H.E., 75mm, M308; Fuze, P.D., M48. 

Shell, H. E. A,T., 75mm, M310; Fuze, B.D., M62 
Shell, H.E.A.T., 75mm, M66; Fuze, B.D., M62 
Shell, Chem., 75mm, Mark 2: Round Wood Plug 
Shell, Chem., 75mm, M64; Fuze, P.D., M48 

Shell, Smoke, 75mm, T19 (BE); Fuze, T.SQ., M54 
Projectile, А.Р.С., 3-inch, M62; Fuze, B.D., М88А1 
Bhot, A.P,, 3-inch, M79 

Shot, H.V.A.P., 3-inch, T4 

Shot, Н.У.А.Р,, 3-inch, TAE! 
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27. List of Illustrations (Con.) 


Title 
Shot, Н.У.А.Р,, d-inch, M93 
Shell, H.E., 3-Inch, M42; Fuze, M.T., M43 
Shell, H.E., 3-inch, М42А1; Fuze, С.Р., M78 
Projectile, A.P., 3-inch, Mark 29 w/o Windshield or Cap 
Projectile, Шитіпаќіпе, 3-inch, Mark 25; Dummy Nose Plug 
Projectile, 83-inch, Mark 27; Dummy Nose Plug 
Projectile, F.8., 3-inch, Mark 3 
Projectile, A.P.C., 90mm, M82; Fuze, B.D., M68 
Shot, A.P., 90mm, M77 
Shot, A.P., 90mm, T33 
Shot, H.V.A.P., 90mm, T30E11, Т30Е12, and 730818 
Shot, H,V.A,P., 90mm, T44 
Shell, H.E., 90mm, M71; Fuze, 21-sec. A,A., Mark III 
Shell, H.E., 90mm, M71; Fuze, M.T., M43 
Shell, Н.Е., 90mm, T15; Fuze, Dummy, M44A2 
Shell, H.E., 90mm, M58; Plug, closing, 75-14-8098 
Shot, A.P.C., 105mm, Т18Е2; Fuze, B.D., M66A1 
Shot, H.V.A.P., 105mm, Т29Е4 
Shell, Н.Е., 105mm, М1; Fuze, P.D., M48 
Shell, H.E., 105mm, М1; Fuze, C.P., M78 
Shell, H.E., 105mm, T30E1; Fuze, P.D., M51A4 
Shell, H.E., 105mm, М1; Circular Plug 
Shell, Smoke (BE), 105mm, M84; Fuze, Т,50,, M54 
Shell, Illuminating, 106mm, M314; Fuze, T.SQ., M54 
Shell, H.E.A.T., 105mm, M87; Fuze, B.D., M62 
Shell, Н.Е.А.Т., 4.2-inch, E81; Fuze, B.D., М62А1 Modified 
Shell, H.E., 4.5-inch, M65; Fuze, P.D., MB1A1 
Shell, H.E., 4.6-inch, M65; Fuge, C.P., M78 
Shell, H.E., 4.5-inch, M65; Plug, Closing, 75-14-3008 
Shell, H.E., 120mm, M73; Fuze, М.Т., M61 
Shell, Н.Е., 120mm, M73; Plug, Closing, 75-14-309Е 
Projectile, Common, 6-inch, Mark 20 
Projectile, А.Р., 155mm, M112; Fuze, B.D., M80 
Shot, H.V.A.P., 155mm, T35 
Shell, H.E., 155mm, Mark 1; Wood Plug 
Shell, Н.Е., 155mm, Mark 3; Fuze, P.D., M46 
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27. List of Illustrations (Con.) 


Title Page 
Shell, H.E., 155mm, М101, Fuze, P.D., M51A1 102 
Shell, Н.Е., 155mm, М101; Fuze, С.Р., M78 102 
Shell, Н.Е., 155mm, M102; Hexagonal Plug 102 
Shell, H.E., 155mm, M107; Fuze, P.D., М51 103 
Shell, H.E., 155mm, T36; Fuze, P.D., M48 103 
Shell, H.E., 159mm, T24E1; Fuze, Р.О,, M48 | 103 

- Shell, Chem., 155mm, Mark ТАЈ; Fuze, P.D., M57 : 104 
Shell, lluminating, 155mm, M118; Fuze, Dummy, M69 | 104 
Shell, Illuminating, 155mm, T22; Fuze, M.T., T17 | 104. 
Shell, H.E., 8-inch, M103; Fuze, P.D., М51А1 Mod. 1 124 
Shell, H, E., 8-inch, M108; Fuze, P.D., M51 124 
Projectile, Proof, 8-inch, T9; Circular Plug 124 
Shell, Н.Е., 240mm, M114; Fuze, P.D., M51 128 
Slug, 15.96 10,, 75mm, Mark 1 127 
Slug, 2,4 1b., 57mm | 127 
Slug, 15 1b., 3-inch, Mark 1 198 
Projectile, Proof, 155mm, simulating the Н.У.А.Р. Shot 736 128 
Fuze, P.D., M46 or M47 | 192 
Fuze, P.D., M48 132 
Booster, M20 138 
Projectile, Type 1 | 184 
Projectile, Type 2 134 
Projectile, Type Б 134 
Projectile, Type 6 | 134 
Projectile, Type 7 135 
Projectile, Type 8 135 


28, List of Graphs 


&. Drag Coefficient vs, Mach Number 


Bullet, Ball, Cal, 0.30, M2 18 
Bullet, Frangible, Cal, 0.30, T44 19 
Bullet, A.P., Cal, 0,50, М2 | 24 
Bullet, A.P.L, Cal. 0.50, M8 25 
Caliber 0,50 Modeis of 155mm H.E. Shells М101, P1 and P2 25 
Bullet, Ball, Cal. 0.80, T32 30 
Shot, A.P., 20mm, това 36 
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28. List of Graphs (Соа.) 


Title Page 
Shell, Н.Е.І., 20mm, Mark 1; Fuze, Percussion, D.A., No, 253, 

Mark 1/А/ 36 
Shot, А.Р.С., 37mm, М59 i 44 
Shot, А.Р., 37mm, M80 44 
Shell, Н.Е., 37mm, М54; Fuze, P.D., M56 45 
Shell, Practice, 37mm, М55А1; Plug, Closing, 75-14-309А 45 
Shell, H.E., 40mm, Mark 2 without tracer; Fuze, Dummy, Mark 27 50 
Shell, H.E., 75mm, M48; Fuze, P.D., M57 68 
Projectile, 3-inch, Mark 27 with Dummy Nose Plug 74 
Projectile, Illuminating, 3-inch, Mark 25 with Dummy Nose Plug 74 
Projectile, A.P., 3-inch, Mark 29 without windshield or cap 75 
Shell, Н.Е., 90mm, M71; Fuze, M.T., M43A3 84 
Shell, H.E., 105mm, М1; Fuze, P.D., M48 91 
Slugs with 45" bevel 130 
Slug, 2,4 1b., 57mm .. 130 
Slug, 19 lb., 3-inch, Mark 1 181 
Sphere, 9/16-inch ` 131 
Projectile, Type 1 | 138 
Projectile, Туре 2 А | 136 
Projectile, Type 5 | 186 
Projectile, Type 8 | | 137 
Projectile, Туре 7 137 
Projectile, Type 8 | 138 


b. Other Graphs 


Shell, Н.Е., 155mm, T36 (complete; w/o retaining clip; w/o retaining cap; 
w/o retaining cap or clip; and w/o cartridge container, retaining cap, 
or clip; Fuze, P.D., M48; 


Drag Coefficient vs. Yaw Squared 111-113 
Moment Coefficient vs. Yaw 114-118 
Cross Wind Force Coefficient vs, Yaw 116-118 
Normal Force Coefficient vs. Yaw ` 118-121 


Distance from Center of Pressure to Base of Shell Body vs. Yaw 121-123 


Projectile, F.S,, 3-inch, Mark 3: 


Drag Coefficient vs. Yaw 75 
Moment Coefficient vs. Yaw 76 
Cross Wind Force Coefficient vs. Yaw 76 
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28. List of Graphs (Con.) 


Title 
Shell, H.E., 105mm, МІ; Fuze, P.D., M48: 


Drag Coefficient vs. Yaw 
Moment Coefficient 6s. Yaw 
Cross Wind Force Coefficient vs. Yaw 


Projectile, 6-inch, Common, Mark 20: 


Drag Coefficient vs, Yaw 
Moment Coefficient vs, Yaw 
Cross Wind Force Coefficient vs. Yaw 


Shell, H.E., 155mm, M101; Fuze, P.D., М51А1: 


Drag Coefficient vs. Yaw 
Moment Coefficient vs. Yaw 
Cross Wind Force Coefficient vs, Yaw 


Form Factor -- Height of Ogive curves 


29. Index of Projectiles 


а, Square base 


(1) Conical or Ogivo-conical Head 


(а) Round Point or Small мера! (dia. less than 1/4 cal.) 


Bullet, Incendiary, Cal. 0.50, M23 (748) 
Shot, H.V.A.P., 75mm, Та? 

Shot, Н.У,А.Р., 75mm, T45 

Shot, H.V.A.P., 3-inch, T4 

Shot, H.V.A.P., 3-inch, T4E1 

Shot, Н.У.А,Р., 3-inch, T4E17 

Shot, H.V.A.P., 3-Inch, T4E18 

Shot, Н.У.А.Р,, 3-inch, M93 (T4E20) 
Shot, H.V.A.P., 90mm, ТЗОЕ11 

Shot, H.V.A.P., 90mm, ТЗОЕ12 

Shot, H.V.A.P., 90mm, ТЗОЕ14 

Shot, H.V.A.D., 90mm, ТЗОЕ15 

Shot, H.V.A.P., 90mm, M304 (T30E18) 
Shot, Н.У.А.Р., 980mm, T44 

Shot, H.V.A.P., 105mm, Т29Е4 

Shot, H, V, T.P., 3-inch, T24E1 

Shot, H.V.T.P., 90mm, T45 

Shell, H.E., 57mm, T18; Fuze, Dummy, T67 
Shell, Exp., Types 1, 2, and 3 (0,5.К.0,) 57mm 
Shell, іпсепШагу, 20mm, T28 

Shell, Incendiary, 20mm, ТЗ5 
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110 
110 
111 
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29, Index of Projectiles (Con.) 
(b) Large Méplat 
Shell, H.E., 40mm, T7; Fuze, Detonating, Mark 27 


(2) Blunt Ogival Head (not more than 1.75 cal. long) 
(а) Round Point or Small Méplat (dia, less than 1/4 cal.) 
Projectile Type 1 
Bullet, Ball, Cal. 0.60, T32 
Bullet, Ball, Cal. 0,60, Т32Е2 
Bullet, A.P., Cal. 0.60, TS4 
Bullet, А.Р., Cal, 0,60, ВС-2 
Bullet, A.D,, Саі. 0.60, ВС-3 
Shot, A.P., 20mm, M75 
Shot, A.P., 20mm, M95 
Shot, А.Р,, 57mm, M70 
Shot, A.P., 3-inch, M79 
Shot, A.P., 90mm, М77 
Shot, А.Р.1., 20mm, T21 
Shot, А,Р.С., 57mm, M86 w/o windshield 
Shot, H.V.A.P., 67mm, T14 
Shot, Н.У,А.Р., 00mm, T38E5 w/o sabot 
Shell, H.E., 20mm, 728; Fuze, P.D., T71E4 
Shell, H.E., 20mm, M97; Fuze, P.D., M75 
Shell, H.E., 37mm, T27; Fuze, B.D., M58 
Shell, H.E., 67mm, M306 (122); Fuze, Р.Ю, 
Shell, H.E., 165mm, T24E1; Fuze, P.D., M48 


Shell, H.E.L, 20mm, Mark 1; Fuze, Percussion, Ю.А., Мо, 253, 
Mark 1/А/ 


Shell, Н.Е.І., 20mm, T16; Fuze, P.D., M75 

Shell, H.E.A.T., 57mm, T20 Type ПА; Fuze, B.D., Т94 

Shell, H.E, A.T., 57mm, 720Е1; Fuze, B.D., Т94Е1 

Shell, W.P., 57mm, M308 (723); Fuze, P.D., T119 and M89 (Т119Е1) 
Shell, W.P., 57mm, T23E1; Fuze, Dummy, T128 

Shell, Incendiary, 20mm, M96 

Shell, Tiluminating, 155mm, M118 (T21); Fuze, Dummy, M59 

Shell, Illuminating, 155mm, Т22; Fuze, M.T., T17 ' 
Projectile, Ball, 20mm, T4 | 
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29, Index of Projectiles (Con.) 


Projectile, Practice, 20mm, Мод 

Projectile, A.P., 3-inch, Mark 29 w/o windshield or cap 
Projectile, A.P.C., 75mm, M61 w/o windshield 
Projectile, A.P.C., 75mm, M61 w/o cap or windshield 
Projectile, F.S., 3-inch, Mark 3 


(b) Large Méplat. 
Shell, H.E.A.T., 57mm, M307 (T20E2); Fuze, P.I, T123E1 
Projectile, Ball, 20mm, Hispano Gun /A/ 
Projectile, Proof, B-inch, Т9; Circular Plug 


(3) Long Ogival Head (More than 1,76 cal, long) 
Projectile Type 6 
Projectile Type 8 
Bullet, Ball, Cal. 0,30, M2 
Bullet, А.Р.І., Cal, 0,30, T15 
Bullet, A. P.L, Cal, 0.50, 749 
Bullet, A.P.L, Cal, 0.60, T39 
Bullet, A.P.LT., Cal. 0.80, T60 
Bullet, Incendiary, Cal, 0,60, T36 and T36E2 
Bullet, Incendiary, Cal. 0.80, T31 
Bullet, Incendiary, Cal. 0,60, T41 
Bullet, Tracer, Cal, 0,30, M1 
Bullet, Tracer, Cal. 0,50, МІ 
Bullet, Frangible, Cal. 0,30, M22 
Bullet, Н.Е., Cal. 0,60, Т19 
Shot, А.Р., 20mm, T9E4 
Shot, A.P., 57/40mm (J and L Dre A-1044) 
Shot, A.P., 90mm, T33 
Shot, А.Р.С., 37mm, M51 
Shot, A.P.C., 40mm, Т4Е10 
Shot, А.Р.С., 57mm, M86; Fuze, B.D. M72 
Shot, A.D.C., 105mm, T13E2 
Shot, A.P.S.V., 37mm, Mark 1 
Shot, A.P.D.S., 76/48mm 
Shot, H.V.A.P., 155mm, T35 
Shell, H.E., 37mm, Mark 2; Fuze, B.D., M38A1 
Shell, H.E., 37mm, M63; Fuze, B,D., M58 
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i 29. Index of Projectiles (Соп.) 
L Shell, H.E., 37mm, T33; Fuze, B.D., 7136 
Shell, H.E., 3-inch, M42: Fuze, M.T., M43 
Shell, Н.Е., 3-inch, M42; Fuze, N.D.R.C. 
Shell, H.E., 3-inch, M42; Fuze, C.P., M78 
Shell, H.E., 105mm, T30E3; Fuze, P.D., M51A4 
Shell, H.E.A.T., 87mm, T20; Туре ТА; Fuze, B.D., T% 
Shell, Smoke, 75mm, T19 (B.E.); Fuze, T.SQ., M54 
Projectile, A.P., 155mm, M112: Fuze, B.D., M60 
Projectile, A.P.C., 75mm, M61; Fuze, B.D., MBGA1 
Projectile, A.P.C,, 3-inch, M62; Fuze, B.D., М66А1 
Projectile, A.P.C., 90mm, M82; Fuze, B,D., M68 
Projectile, Tlluminating, 3-inch, Mark 25; Dummy Nose Plug 
Projectile, 3-inch, Mark 27; Dummy Nose Plug 
Projectile, Common, 6-inch, Mark 20 
(4) Slug 
| (а) Beveled Head 
2% Projectile, Proof, 37mm, M52 
Slug, 1,25 1b., 37mm 
j Slug, 2.40 1b., 57mm 
2 


Slug, 9.00 1b., 75mm (Mark 1 modified) 
Slug, 11.72 lb., 75mm, Mark 1 

Slug, 15,96 1b., 75mm, Mark 1 

Slug, 14.40 1b., 75mm, T13 

Slug, 13,94 lb,, 75mm, T15 

Slug, 12,70 1Һ,, 3-inch 

Slug, 12,78 1b., 3-inch 

Slug, 15.00 lb., 3-inch, Mark 1 


(b) Flat Head 
Shot, Flat Head, 40mm (Canadian) 


(c) Protruding Rod 
Shot, Н.У.А.Р,, 3-inch, T4 w/o windshield, 1-ілеһ rod 
Shot, H.V.A,P., 3-inch, T4 w/o windshield, 1/2-inch rod 


(d) Spool-shaped | 
Projectile, Proof, 155mm, simulating the H.V.A.P, Shot T35 
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29, Index of Projectiles (Con.) 


b. Boat-tail 


(1) Сомса1 or Ogivo-conical Head 

(а) Round Point or Small Méplat (less than 1/4 cal.) ` 
Projectile Type 2 
Shell, H.E., 57mm, 716; Fuze, Dummy, T66 
Shell, H.E., 75mm, T38; Fuze, P.D,, M48 
Shell, H.E., 120mm, M73; Fuze, M.T., M61 
Shell, H.E., 120mm, M73; Fuze, Exp., T758 
Shell, H.E., 8-inch, M103; Fuze, P.D., M51 Mod, 1 
Shell, Н.Е A,T,, 75mm, М66; Fuze, B.D., M62 or ТЭЗ 
Shell, H.E. A.T., 75mm, T39; Fuze, B.D., M62 
Shell, H.E.A.T., 105mm, M67; Fuze, B.D., M62 
Shell, H. E. A.T., 105mm, М87Е1, Fuze, B.D., M62A1 ` 
Shell, Practice, 105mm, M67; Fuze, Dummy, T121 


(b) Large méplat 


Shot, A.P.C., 37mm, M59 (120" vertical angle) 
Shell, Q.F.H.E., 40mm, Mark 2 T/1/; Fuze, P,D., M64 and M64A1 


- Shell, Q.F.H.E., 40mm, Mark 2 T/1/; Plug, wood 


Shell, Practice, 40mm, M91 
(2) Ogival Head 
(а) Round Point or Small Méplat (dia. less than 1/4 cal.) 
Projectile Type 5 | 
Projectile Туре 7 
Bullet, Bali, Cal. 0.30, М1 
Bullet, Ball, Cal, 0,50, М1 
Bullet, А.Р., Cal. 0,30, M2 
Bullet, А.Р., Cal. 0,50, М2 
Bullet, A.P.L, Cal, 0,50, МВ 
Bullet, А.Р.Т.Т., Cal. 0,50, T28 
Bullet, A:P.LT., Cal. 0.50, T63 
Bullet, А.Р.Т., Cal. 0.50, T38 
Bullet, А.Р.Т., Саі. 0.50, ТЗВЕ1 
Bullet, Incendiary, Cal. 0.50, М1 
Shot, А.Р., 37mm, М74 
Shot, A.P., 37mm, МВО 
Shot, А.Р., 75mm, M72 
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29, Index of Projectiles (Соп.) 


Cal. 0,50 Model of 155mm Н.Е, Shell M101 
Cal. 0.60 Model of 156mm H.E. Shell Pi 

Cal, 0.50 Model of 155mm Н.Е, Shell P2 

Shell, H.E,, 37mm, T2; Fuze, Dummy, T30 
Shell, H.E., 75mm, M48; Fuze, P.D., M39A2 
Shell, H.E., 76mm, M48; Fuze, M.T., M43 
Shell, H.E., 75mm, M48; Fuze, P.D., M48 
Shell, Н.Е., 76mm, M48; Fuze, N.D.R.C, 

Shell, H.E., 75mm, M48; Fuze. C.P., M78 
Shell, H.E., 90mm, M58; Fuze. M.T., M43 
Shell, H.E., 90mm, M58; Fuze, P.D.. M48 
Shell, H.E., 90mm, M71; Fuze, 21-вес A.A., Mark ПІ 
Shell, H.E., 90mm, M71; Fuze, M.T., M43 
Shell, H.E.. 90mm, M71; Fuze, М.О.В.С, 

Shell, Н.Е., 90mm, T15; Fuze, Dummy, M44A2 
Shell, Н.Е., 105mm, МІ; Fuze, Р.О, M48 
Shell, H.E., 105mm, МІ; Fuze, Dummy, M59 
Shell, H.E., 105mm, Mi; Fuze, С.Р., M78 
Shell, H.E., 4,5-inch, M65: Fuze, P.D., M48 
Shell, H.E., 4.5-inch, M65; Fuze, P.D., МЫ 
Shell, H.E., 4.5-inch, M65; Fuze, N.D.R.C, 
Shell, Н.Е., 4.5-inch, M65; Fuze, C.P., M78 
Shell, H.E., 155mm, Mark 3; Fuze, P.D., M46 
Shell, H.E., 155mm, M101; Fuze, P.D., M51A1 
Shell, H.E., 155mm, М101; Fuze, P.D., M48 
Shell, H.E., 155mm, M101; Fuze, C.P., M78 
Shell, H.E., 155mm, M101; Fuze, N.D.R.C, 
Shell, RH. E., 155mm, M107; Fuze, Р.р.. M61 
Shell, H.E., 155mm, T36; Fuze, P.D., M48 
Shell, H.E., 8-inch, M106; Fuze, P,D., M51 
Shell, H.E., 8-inch, M106; Fuze, N.D.R.C. 
Shell, H.E., 240mm, M114; Fuze, P.D., M51 
Shell, H.E., 240mm, M114; Fuze, N.D.R.C, 
Shell, Chem., 75mm, M64; Fuze, Р.О,, M48 
Shell, Chem., 105mm, M60; Fuze, P.D., M48 
Shell, Chem., 165mm, Mark ТАХ: Fuze, P.D., мо? 
Shell, Smoke (BE), 105mm, M84; Fuze, Т,50., M54 


29, Index of Projectiles (Con.) 


Shell, Illuminating (BE), 105mm, M314 (T18); Fuze, T.SQ., M54 


(b) Large Méplat 
Shell, H.E., 37mm, M54; Fuze, P.D., M58 
Shell, H.E., 7bmm, Mark 1; Hexagonal Plug 
Shell, H.E., 90mm, M58; Plug, Closing, 75-14-309Е 
Shell, H,E., 105mm, М1; Circular Plug 
Shell, H,E., 105mm, M1; Hexagonal Plug 
Shell, H.E.. 4.5-inch, M65; Plug, Closing, 75-14-309Е 
Shell, H.E., 4.5-inch, M65; Circular Plug 
Shell, Н.Е., 120mm, M73; Plug, Closing, 75-14-309Е 
Shell, H.E., 155mm, Mark 1; Wood Plug 
Shell, Н.Е., 155mm, M102; Hexagonal Plug 
Shell, Chem., 75mm, Mark 2; Round Wood Plug 
Shell, Practice, 37mm, M55A1; Plug, Closing, 75-14-309А 


c, Sphere, 9/16-inch, 
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